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Propagation of interplanetary shock and its consequent geoeffectiveness

SU Zhen-Peng, XIONG Ming, ZHENG Hui-Nan™, WANG Shui

CAS Key Laboratory of Basic Plasma Physics, School of Earth and Space Sciences,
University of Science and Technology of China, Hefei 230026, China
Received 2008-3-21 Revised 2008-12-17 Online 2009-3-20 Accepted

Abstract Using 2.5 dimensional ideal magnetohydrodynamic (MHD) equations, the propagation
of the interplanetary shock and its consequent geoeffectiveness are studied. The heliospheric
current sheet (HCS)-heliospheric plasma sheet (HPS) structure has some negative influences
on the propagation of the interplanetary shock. When the shock propagates aslant the HCS,
the segment on the opposite side of HCS with respect to shock nose is weaker than the
other segment on the same side. The bending effect of the interplanetary shock on the
magnetic field is an important mechanism that can cause geomagnetic storm. The local normal
(or shape) of the shock front exerts a crucial influence on the strength and direction of the
bending effect. In the propagating direction of shock nose, it is a quasi-parallel shock mode
and the strength of the bending effect is very weak. But on the edge of the shock nose, it is
an oblique shock mode and the strength of the bending effect is strong. A concave is formed
at the shock front across the HCS-HPS, at which the bending effect is efficiently intensified.
The geoeffectiveness caused by the bending effect remarkably depends on the angular

distance Aep away from the HCS. The numerical results suggest that: whatever the direction
of the interplanetary shock propagates in, there is no notable geoeffectiveness at the shock
nose; when the shock propagates along the HCS, the most geoeffective regions are on the

edge of HCS-HPS; when the shock propagates aslant the HCS, the most geoeffective region
is at the opposite side of HCS.
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