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Approximate 2D MHD Simulation for Dynamical Structure
Formation at the Bow Shock
*Fumihiko Ando[1] ,Toshio Terasawa [1],Ken Tsubouchi [2]

Graduate School of Science, The University of Tokyo[1]

In recent observational works Tsubouchi has shown that Alfvenic
fluctuations in the solar wind cause alarge deformation of the

bow shock surface shape, and that the velocity of the deforming
surfaceislinearly correlated with the change of its normal

vector. Intriguingly, he has further shown that when the surface

velocity is sufficiently high the normal vector could point in

the direction opposite to its nominal direction. We have attempted

to study these his findings by utilizing an MHD simulation method:

For effective numerical studies of such adynamical problem at

the bow shock, we have developed a’ soft-piston” method. The

new method allows us to replace the originally 3D bow shock formation
problem with an approximate 2D MHD problem.
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