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Our numerical simulations and spacecraft observations in the inner
magnetosphere surrounding the Earth have shown that the outer radiation belt is formed by efficient
electron acceleration due to electromagnetic electron cyclotron waves (whistler-mode chorus waves)
and that the outer radiation belt is dissipated rapidly by pitch angle scattering due to
electromagnetic ion cyclotron (EMIC) waves. We have constructed the database of numerical Green"s
functions representing evolution of energetic electron distribution function interacting with chorus

waves for modeling of rapid formation of the outer radiation belt. It has also been confirmed by
analyses of spacecraft data that the same nonlinear wave-particle interactions taking place in the
inner magnetosphere also occur in the magnetic reconnection region of the Earth's dayside
magnetopause. Based on the new physical insights, new designs of instruments for wave and particle
measurements and their miniaturization have been achieved.
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