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High-energy particle generation in a velocity gradient structure appeared in the solar
wind
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Collisionless shocks are considered to be the dominant generator of high-energy particles. The diffusive shock acceleration
the most standard process, where a power-law index in the energy spectrum depends on the shock strength. In contrast, rec
spacecraft observations have suggested that particles in the heliosphere have a power-law spectrum in particle speed witt
spectral index of -5, which is commonly identified even in the quiet solar wind with no shocks. To account for this property, the
alternative acceleration mechanism, a pump acceleration, has been proposed by Fisk and Gloeckler (e.g., JGR 2014): partic
are accelerated in a region containing large-scale compressions and expansions. However, the validity of this mechanism is st
under debate. We have already investigated the pickup ion (PUI) acceleration in the evolution of CIRs by performing hybrid
simulations, where the accelerated PUI forms a suprathermal tail in the velocity distribution as observed. In the present study, w

further examine the acceleration properties in a variety of background velocity configuration to validate the pump acceleratior
process.
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