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Misleading concept of Dungey convection
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Spectacular aurora behaviors observed at the substorm onset are surprising enough to make us believe that they are somett
unusual phenomena caused by extraordinary plasma processes such as explosion and instability. For the substorm as an abnol
phenomenon in plasma, understandings for individual processes such as growth phase, quiet arc, on set, dipolarization, WTS, a
streamers are made uniquely for each process, and consequently mechanism for each process is consider almost independe
Typical examples that reflect these situations would be the NENL and the CW. What is lying on the base of these troubles i
misleading concept of Dungey convection. An image that open magnetic fields pull magnetospheric plasma makes us understa
the convection in a wrong way. A fatal error caused by such image is to underestimate the role of pressure regimes in th
convection system. These misunderstandings have given rise to the substorm that excessively depends on the effect of NENL.

Recently, it has been found that finer the spacial resolution of the global M-I coupling simulation is, the more realistic features
of the polar substorm are reproduced. While observed signatures of the polar substorm reveals the results of M-I couplin
process, a serious difficulty of the substorm study is that even if the results are known it is not directly connected to clarify the
cause of the substorm. The most significant difficulty is to know how and to where perturbation observed in the polar substorr
are projected along magnetic field line or current line to the magnetospheric structure. Itis what known as the projection problem
Although satellite observations were expected to solve this problem, the solution was not obtained due to the weakness that tl
whole M-I structure cannot be known from the satellite observation. Even from the satellite observations, the understanding fo
the substorm process was done only by connecting symbolized mechanisms like the NENL and the CW. Projection problem i
still the most critical issue for the substorm research.

The results of simulation can solve the projection problem. Results of substorm reproduction in MHD seems to indicate that
the substorm is the development and transition of the convection system. In the substorm process based on the development ¢
transition of the convection system, all disturbances from the growth phase to the expansion phase are understood as a succes:
series of mutually related phenomena. Convection must intend to form a self-consistent structure among magnetic field, flow
FAC, energy conversion, and the shear formation. Although the substorm is a non-steady-state, the self-consistent structu
must be held even during the substorm. In the estimation process based on the observation, it tends to consider only pal
neglecting the self-consistency over the whole system. This is probably the reason why the substorm elements are consider
almost independently to each other.
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