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Diffusive shock acceleration (DSA) is one of the most efficient acceleration mechanisms for producing energetic particles. In
the DSA, particles statistically gain energy through the so-called Fermi acceleration mechanism, as they travel back and forc
upstream and downstream of a collisionless shock. Itis known that the density of the accelerated particles upstream exponentia
decreases as increasing distance from the shock front. Kis et al. [2004] examined the density gradients of energetic ions upstre:
of the bow shock with high accuracy by using Cluster data. They estimated the e-folding distances of the density decrease fc
various ion energies, and showed that the e-folding distances are significantly less than those estimated in the past statistic
study. This implies that particle acceleration at the bow shock is more efficient than considered before.

Here, we focus on the effect of the field-aligned-beam (FAB), almost always observed upstream of the bow shock (foreshock)
and examine how the FABs affect the efficiency of acceleration/diffusion of the energetic ions by performing test particle sim-
ulations. The upstream turbulence is given by the superposition of Alfvenic electromagnetic fields having power-law energy
spectrum with random phase approximation. In the spectrum we further include a peak corresponding to the waves resonant
generated by the FAB. The dependence of the e-folding distance on the presence of the FAB will be discussed. We will als
report the results of parameter survey with changing total energy of the turbulence, its power-law index, and intensity of the
resonant waves, etc.
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