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Observation of a 'Cosmic-Ray-Modified' Interplanetary Shock (2)
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While Cosmic-Ray-Modified shocks (CRMS) have been considered to be important in various astrophysical environments,
their observational study has been quite limited.  

We reported an observational evidence of CRMS in the interplanetary space, where a signature of the Drury-Falle instability
was also observed.  

We will discuss the physical picture of this instability by comparing the observation with simulation results.

(Other authors: K. Maezawa and T. Koi, Nagoya Univ.; T. Doke, Waseda Univ.)

We show that a propagating interplanetary shock on 21 Feb 1994 had the feature of a cosmic-ray-modified shock (CRMS),
where the deceleration of the plasma flow by ~50 km/s (seen in the shock rest frame) occurred before the arrival of the shock
itself and is explicable in terms of the increase of the 'cosmic-ray' pressures carried by energetic electrons (~ 40 keV) and
protons (50 keV - 4 MeV). It is further observed that the mass flux and ram pressure of the upstream solar wind showed large
time variations, which we concluded to be attributable to the Drury's acoustic instability accompanying with the CRMS. To
the authors' knowledge, this is the first observational evidence of this instability, which is believed to play important roles in
various astrophysical environments.


