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Response of earth’s magnetosphere to IMF rotation
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The solar wind carries plasma energy to earth’s magnetosphere. The energy transport is dominantly related to magnetic reco
nection which depends on the north-south component of IMF. In particular, it is known that extreme magnetic storms are cause
by CME (Coronal Mass Ejection) which occurs for a strong southward IMF. The magnetic storms cause the artificial satellite’s
trouble or electric transformer accident at substation. So it is important to understand response of earth’s magnetosphere to IMF
changes.

IMF changes constantly, and it has three components of direction. In solar-magnetospheric coordinates, we consider the ca
that IMF rotates in y-z plane. This condition corresponds to change IMF direction slowly keeping magnitude. We consider a
typical case that IMF rotates one degree by one minute. In this case, response of magnetosphere to IMF rotation has been stud
by using high-resolution three-dimensional global MHD simulation of interaction between the solar wind and magnetosphere.

When IMF has only northward or southward component, when we found vortex turbulence caused by Kelvin-Helmholtz in-
stability by using high-resolution MHD simulation with fine grid. When IMF rotates, a plasma sheet tilts and the structure of
magnetosphere changes. In this time, we will clarify transitional changes of magnetosphere and phenomena of plasma instabi
ties at boundary layers.

The simulation model adopts a half volume by assuming a morning-evening side symmetry. The grid point is (nx,ny,nz)=(900,4
except for both boundary points. The grid interval is dx=dy=dz=0.1Re. The solar wind density is 5/cc, velocity is 300km/s, and
temperature is 20000K. Thus we examined response of earth’'s magnetosphere to IMF rotation and resulted plasma instabiliti
at boundary layers.
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