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Acceleration and diffusion of energetic particles by coherent MHD structures
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Presence of magnetohydrodynamic (MHD) turbulence (and its ability to scatter charged particles) is essential in many spac
and astrophysical phenomena, e.g., diffusive shock acceleration of cosmic rays. Such MHD turbulence is often assumed to t
a superposition of MHD waves with random phases. It is well known, however, that MHD turbulence in real space is not truly
phase random, but coherent MHD structures are often embedded. By performing test particle simulations, Kuramitsu and Hac
(2000, hereafter KHOO) showed that energetic particles are more efficiently accelerated by phase coherent waves compared w
the case when the wave phases are random. When the MHD waves (pulses) have relativistic propagation speeds, accelerat
and diffusion of particles can be qualitatively different from non-relativistic case. In a strongly relativistic case, particles are
predominantly accelerated in perpendicular directions via non-adiabatic interaction with the pulses. The results are explaine
using scattering probabilities of the relativistic particle by a single pulse.
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