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Effects of magnetic field amplification on the particle acceleration efficiency at cosmic
ray modified shocks
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Shock waves with the feedback effects of accelerated particles (cosmic rays: CRs) are called cosmic ray modified shock
(CRMSSs) [Drury &amp; Voelk 1981]. In CRMSs, the shock structures change globally, the energy spectrum of CRs becomes
concave. Such features typical of CRMSs were reported by recent observations of supernova remnants (SNRs) [Vink et al. 2006
Therefore, it is important to consider the feedback effect of CRs.

On the other hands, recent observations of SNRs imply that the magnetic fields are amplified up to mG [Vink &amp; Laming
2003; Uchiyama et al. 2007]. In such situations, the pressure of the amplified magnetic field may also play a role for modification
of the shock structure, and hence the acceleration efficiency of CRs.

In our research, we assume that the background plasma is described as a fluid whereas the distribution function of CRs
governed by the diffusion convection equation. Reville, Kirk &amp; Duffy (2006) found the steady-state solution of CRMSs for
this system by using an iterative approach. However, they did not consider of the effect of magnetic field amplification. In this
study, we extend the system by introducing the generations of magnetic field and its dissipation that leads to non-adiabatic heatir
of the background plasma in the precursor region. The non-adiabatic heating of the background plasma leads to the decrease
Mach number in the precursor, resulting in a weaker subshock. Therefore, the CR acceleration efficiency in a modified shoc
may be substantially reduced. We will quantify the acceleration efficiency of the modified shock in such an extended system, an
discuss the stability of the steady-state solutions by using non-linear time-dependent simulations.
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