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Study on nonlinear ion dynamics in electromagnetic ion cyclotron wave emissions

Shoji, Masafumi
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We performed computer simulations on nonlinear interactions between
electromagnetic ion cyclotron (EMIC) waves and high energy ions and relativistic electrons in the
Earth"s magnetosphere. The EMIC rising tone emissions with different spectrum characteristics are
successfully reproduced in the simulations. The efficiency and time scale of the scattering and
acceleration of protons are controlled by the wave spectra. The large amount of relativistic
electrons with wide energy range are also scattered by the waves. We also performed the simulations
with longitudinal electric fields, reproducing the EMIC falling tone emissions. We show that these
plasma phenomena are conducted by the nonlinear wave particle interactions.
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