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The diffusive shock acceleration (DSA, also known as the Fermi acceleration) is one of the most important processes t«
generate cosmic rays (energetic particles). In this process the particles gain energy as they are scattered by turbulence upstre
and downstream and travel across the shock repeatedly. When the cosmic ray energy density becomes comparable to that
the shock, the shock structure is modified: the incoming flow is decelerated over a wide region upstream due to the cosmi
ray pressure before it reaches the shock front, i.e., the cosmic ray mediated shock is realized. This is in strong contrast to tt
conventional shocks where the flow speed is suddenly decreased to (shocked to) the downstream flow speed. Moreover, as it
well known, the Fermi acceleration in the cosmic ray mediated shock leads to a curved flux spectrum, because the particle ener
is larger, more energy is gained by travelling long distances along the velocity gradient and may experience a large velocit
difference.

According to Malkov and Diamond (ApJ, 2006), cosmic ray acceleration time scale is much reduced for the cosmic ray
mediated shock compared with the shock without the cosmic ray pressure, since the probability that the particles encounter tt
shock (the region with velocity gradient) is much larger for the cosmic ray mediated shock due to the presence of the extende
upstream precursor. On the other hand, since the velocity gradient within the shock precursor is much less than the velocity jum
across the subshock, quantitative analysis is hecessary. In this presentation we show test particle simulation results to discuss
acceleration time scale for the cosmic ray mediated shocks.
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