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A NEW APPROACH TO DETERMINE LOCAL
PARAMETERS OF INTERPLANETARY
SIMULATED MHD SHOCKS

XIANG Changqging!-? WANG Jingfang? WEI Fengsi!
HUANG Weimin? XIONG Donghui?
1(Center for Space Science and Applied Research, The Chinese Academy of Sciences, Beijing 100080)
2(College of Electronic Information, Wuhan University)

Abstract

Firstly, it is accounted for the validity of the hypothesis that interplanetary
MHD shocks can be treated as locally planar with no thickness when analyzing
their local properties, and the fact is demonstrated that the variations of the phys-
ical quantities can be ignored in the area where no shock perturbs (in the upper
reach of the shock) within a few hours. Then making use of the method to analyze
planar MHD shocks. In doing so, a new approach is developed to determine local
parameters of interplanetary simulated MHD shocks. The proposed approach in-
cludes defining the location of the shock, selecting the state parameters in the upper
and lower reaches of the shock, computing the shock’s local parameters, and classi-
fying the shock according to its upstream and downstream Alfvévn Mach numbers.
Finally, the proposed method is used to deal with the result of a two-dimensional
MHD simulation. The analyses confirm the linkage law of hybrid MHD shocks’
spatial connection and temporal evolution in the past reference and reveal that the
slow and intermediate shocks near the solar equator finally evolve into fast shocks
during their outward propagation.

Key words Interplanetary simulated MHD shock, Local parameters
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