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Fig.1 The relative profiles of density, pressure and radial velocity near the equator.
The ordinate data is (p — po)/p and (p — po)/po, (vr — vro)/vr and whose maximum near the shock has

been normalized to 10
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The ordinate data are (p — po)/p, (p — po)/po, (vr — vro)/vr, Bi(Be)
and whose maximum near the shock has been normalized to 10
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Fig.5 The parameter A variations versus Heliocentric distance of shock, when it is 150 000s to 180000 s
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ANALYZING OF THE INTERPLANETARY
SIMULATION MHD SHOCK WITH THE SHOCK
JUMP CONDITION

QIAN Xin  WANG Jingfang DENG Xiaochua LI Ding XUE Jintao
(Department of Electronic Engineering, Wuhan University, Wuhan 430079)

Abstract

The agreement between Rankine-Hugnoniot equations and the simulation of
interplanetary MHD shock that can arrive 1 AU or further is investigated. A method
to locate the position of the forward fast shock in the shock pair structure is proposed
in this paper. The method is composed of two main steps. First, by analyzing
topology of the simulated MHD shock and its evolution during its propagating
forward, it is identified that the discontinuity structure in the computational domain
is in fact shock pair structure. According to this judgment, a method to locate the
shock in the computation domain is developed. The second step is to select the
proper time levels where the space between the shock and the grids is minimal, so
as to minimize the errors that the shock is not exactly on the grids. By using this
method to locate the shock and the method that was proposed in Reference [14] to
determine the local parameters of the shock, it is found that the forward fast shock in
the shock pair structure matches the Rankine-Hugoniot relations perfectly with the
relative difference limited in the scale, when the shock propagates to or farther, and
that the discrepancy between them is limited in the scale when the shock propagates
to or farther. This result confirms that the finite-difference numerical solutions can
describe the shock accurately. And as to clear out the cause of the discrepancy, the
relationship between the discrepancy and the evolution of the shock structure as well
as the relationship between the discrepancy and the polytropic index is discussed.

Key words MHD simulation, Interplanetary simulated MHD shock, Shock
jump condition
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