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Nonlinear wave growth theory of whistler-mode chorus emissions induced by en-
ergetic electrons forming Kappa distribution
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In the nonlinear wave growth theory of whistler-mode chorus and hiss emissions, a ~ Maxwellian distribution function is
assumed for the momentum distribution function of energetic electrons. Both spacecraft observations and computer simula-
tions show that the wave amplitudes and frequency ranges of chorus and hiss emissions are well described by the profiles of
threshold and optimum wave amplitudes, and nonlinear growth rates as functions of frequency. Assuming Kappa-Maxwellian
distribution instead of the subtracted Maxwellian distribution function, we derive the expressions of the threshold and opti-
mum wave amplitudes and the nonlinear growth rates. We compare the profiles of these properties for Kappa-Maxwellian
distribution functions. We analyze effects of enhanced high-energy tails of relativistic electrons on the nonlinear wave growth
processes of whistler-mode chorus emissions outside the plasmapause and hiss emissions inside the plasmapause.



