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Two fluid model of Cosmic-Ray Modified Shock including magnetic field

# Tatsuhiko Saito[1]; Masahiro Hoshino[2]
[1] EPS, Univ. of Tokyo; [2] University of Tokyo

It is now widely accepted that Galactic cosmic rays, whose energy is less thaheld are mainly accelerated at shock wave
of supernova remnants in our galaxy. The acceleration process is known as "first-order Fermi acceleration™, in this process
particles are scattered by MHD waves and cross the shock many times. In crossing the shock, particles are compressed and g
energies from back ground plasma, finally they are accelerated to nonthermal energy. Population of cosmic rays around shot
grows to a certain level, then cosmic rays have back reaction to shock structure and modify it. This modified shock is often callec
"cosmic-ray modified shock (CRMS)™. Recent observations of supernova remnants reveal indirect evidence for the existence
of CRMS.

We have been discussed in the frame of so-called ""two fluid model of CRMS””, proposed by Drury & Volk at 1981. In this
model, we assume plane parallel shock structure, and magnetic field is neglected in Rankine-Hugoniot relation. In this study, w
investigate the contribution of magnetic field to the structure of CRMS in the frame of MHD.

In one dimensional system, we investigate time-dependent solution of MHD CRMS.

In two dimensional system, we perform numerical simulation and compare the structure of CRMS between HD and MHD two
fluid model.
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