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Magnetospheric simulation at the next generation
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The main target of the magnetospheric simulation is to investigate the mechanics of convection system. In these researche
magnetic disturbances are looked upon as the aftermath associated with the transition of convection. In the magnetosphel
simulation currently studied, 18@Qrid points are applied for calculation. In the convection system, the region 1 FAC must be
connected with the ionospheric current, and this process is not so light as the perturbation for the magnetosphere. The connecti
is itself the process to excite convection against the energy loss in the ionosphere. That is, the ionosphere is very heavy. If t
origin of the region 1 FAC is explored, the dynamics structure in the magnetosphere can be understood. Theréfgrig, 100
points are required in the ionosphere corresponding to 1003 grid point in the magnetosphere. The simulation applying the XY
coordinate system is less useful.

From the study of M-I coupling convection, we recently obtained a tremendous conclusion that denies the commonly believec
substorm mechanism i.e. the onset is a direct visualization of breakdown in MHD. In the conclusion obtained from the simulation,
the substorm onset is the change accompanied with a state transition (between two different dynamic force balances) in tt
convection systems. The conclusion that the injection to the geostationary orbit is the main body of dynamics change in balanc
is also a new deployment for the space weather. All theories that attribute the onset to the break down in MHD (such as the
reconnection and current wedge) are misleading.

Although many magnetospheric and ionospheric phenomena accompanying the substorm are reproduced in the simulation, t
real coincidence with the observed auroral phenomena are not yet attained, since only two or three grid points are allocated
the north and south direction of the aurora oval. In a substorm phenomenon, two-dimensional features of the aurora such as tl
WTS and bulge must be reproduced on the ionosphere. These are the targets of a next-generation magnetospheric simulati
Where 1000 grids points must be used in the magnetosphere, with2.606 points in the ionosphere. In such simulation, a
next-generation supercomputer, coordinates without a singular point, parallelization on it, the information processing technology
and visualization techniques for large amount of data are required. Such a simulation is not realized yet. However, the effort:
should be started under the water somewhere in the world.
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