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We previously studied effects of the field-aligned beam (FAB) on the diffusive process of energetic ions upstream of the Earth’s
guasi-parallel bow shock, by performing test particle simulation. The power spectrum of magnetic field observed by the Clustel
satellite was modeled by a superposition of different power-law spectra at different energy ranges. The spectrum contains a
intense peak corresponding to the waves resonantly generated by the FAB. We found that the waves due to the FAB effective
scatter the ions whose energies are larger than the FAB energy. The resultant spatial diffusion coefficient explained the Clust:
observation of 40 keV ions upstream of the Earth’s bow shock (Kronberg et al., 2009).

In this study we perform a self-consistent one-dimensional full particle-in-cell (PIC) simulation of a quasi-parallel shock to
investigate the excitation mechanism of the upstream waves and the associated spatial diffusion of energetic ions. We will repo
the results of the run with the Alfven Mach number 6.5, the shock angle (the angle between the background magnetic field an
the shock normal) 20 degrees, and electron and ion beta 0.5, respectively, as a proxy for the bow shock analyzed by Kronberg
al. (2009).
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