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Linear analysis of relativistically intense circular polarized electromagnetic waves
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In space plasmas, especially for solar wind, shock or magnetic reconnection, nonlinear wave-wave interactions are importan
Parametric instability is one of these processes, where an incident nonlinear wave decays into several different wave modes s
isfying the matching conditions for both frequency and wavenumber.

In this study, we consider a parametric instability of relativistically intense circularly polarized electromagnetic waves. Impor-
tant application of the process includes high intensity laser-plasma interactions and relativistic astrophysical plasmas.

Following Max (1973), we analyzed the instability of these waves in a cold relativistic two-fluid electron-ion plasma. We then
extend the analysis to an electron-positron plasma including the effect of relativistically hot temperature. An important conse-
guence of a finite temperature effect is that the strength parameter becomes smaller because of the increase of effective plas
inertia. We will also discuss nonlinear saturation of the instability, using a Particle-In-Cell (PIC) simulation code.
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