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Response of the Earth’s outer radiation belt to a geomagnetic storm is one of the significant subjects in space plasma physi
and space engineering. The results of observation in the outer radiation belt reveal that the role of whistler-mode chorus i
important for the local acceleration mechanism of the relativistic electrons. The acceleration process of relativistic electron:s
through the interaction with the whistler-mode waves has been extensively studied based on the quasi-linear theory in a case o
broadband wave setting and particle simulations in a case of a coherent wave setting. Recently we have reproduced the generat
process of chorus emissions by a large-scale particle simulation using the electron hybrid model, and we found that the nonline:
wave trapping process is essential in the acceleration process of relativistic electrons (Katoh and Omura, 2007b; Omura et a
2007; Summers and Omura, 2007; Furuya et al., 2008) as well as the generation process of chorus emissions (Katoh and Omu
2007a; Omura et al., 2008). It is necessary to develop the new physical model for the acceleration process of radiation be
electrons with taking into account the nonlinear effect in the resonant interaction process.

The present computational resources are not enough to carry out particle simulations using plasma parameters observed in 1
real magnetosphere. Although there is a possibility that the peta-scale computing realized by the next generation supercompute
enables us to treat more huge resources, we have to improve our numerical scheme with including the advanced computatior
method (e.g., Nakashima et al., 2007) for the efficient use of the massively parallel computers. In the present study, we discu:
the future prospects of radiation belt simulations and the numerical problems for the massive parallel computation.
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