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We perform test particle simulations of nonlinear interaction between energetic protons and EMIC waves.
We assume a coherent EMIC waves that have a constant frequency and propagate parallel to the
magnetic field. We find that protons can be trapped and accelerated by EMIC waves. We find a very
efficient acceleration process of protons in which kinetic energy of protons increases while directions of
parallel velocities reverses when we assume parameters in the Jovian magnetosphere. We notice that this
phenomenon is very similar to the interaction process between relativistic electrons and whistler-mode
waves, which is called Relativistic Turning Acceleration (RTA) [1]. In order to analyze the phenomena, we
have developed nonlinear trapping theory of interaction between relativistic protons and EMIC waves.
Next, we compare the theory and simulation results. We confirm that the results satisfy the conditions for
RTA. Following the trajectories of many resonant protons, we obtain time evolution of the distribution
function of relativistic protons as a function of energy and equatorial pitch angle based on the numerical
Green’ s function method [2].
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