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Spatially dependent mean free path of high energetic particles:Test particle simulation ir
the upstream of a parallel shock
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We discuss the spatially dependent mean free path of high energetic particles, taking into account of spatial evolution o
MHD waves in the upstream of a parallel shock. We perform a test particle simulation in given magnetic field fluctuations,
in which monochromatic waves at far upstream region evolve spatially into turbulent field near the shock front. The resonan
wave vanishes while going away from the shock. Hence the non-resonant particles escape to the far upstream, depending on |
particle velocity. We evaluate the mean free path and spatial profile of the particles, and then discuss the acceleration efficiency
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