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Parametric instabilities of incoherent Alfven waves in the solar wind
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Large amplitude, low-frequency Alfven waves constitute one of the essential elements of the solar wind. Due to small collision-
less dissipation rates, the waves can propagate long distance and efficiently convey such macroscopic quantities as momentt
energy, and helicity. In the context of the solar wind heating and acceleration, since the loading of such macroscopic quantitie
to the solar wind is completed when the waves are eventually damp away, it is important to quantitatively examine and compar
various possible dissipation processes of the Alfven waves. Among them, parametric instabilities are believed to be one of th
most reliable processes in the dissipation of finite amplitude Alfven waves, particularly in the fast solar wind. In this presenta-
tion, we will report recent progress of the parametric instabilities of "incoherent (hnonmonochromatic)” Alfven waves in the solar
wind.

Parametric instabilities of Alfven waves with cold ion (i.e. MHD and/or Hall-MHD systems) are vastly different from those
in a finite ion beta plasma, even when the collisionless damping of the Alfven waves are neglected. Further, parametric insta
bilities of incoherent Alfven waves can also be qualitatively different from those of "coherent(monochromatic)” waves due to
nonlinearly driven instabilities. We will also discuss the "kinetic” decay instability of both dispersive and nearly-dispersionless
Alfven waves, toward the interpretation of the local production of sunward propagating Alfven waves, which was suggested by
Helios/Ulysses observation results.
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