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Simulation study on the triggering mechanism of the magnetospheric substorm by using
2-1/2 dimensional Full-Particle code

# Hirotoshi Uchino[1]; Shinobu Machida[2]
[1] SPEL, Kyoto Univ.; [2] STEL, Nagoya Univ.

The triggering mechanism of substorm in the Earth’s Magnetotail is thought to be closely related to the magnetic reconnectior
and the tearing mode instability. Recently we proposed a new scheme of the substorm onset called &quot;Catapult Current She
Relaxation Model (CCSR Model)&quot; to physically understand the results from statistical analyses of GEOTAIL and THIMIS
data. In the results, it can be seen that the local maximum region of the northward magnetic field around X “-17Re are created
few minutes before substorm onset, and the magnetic reconnection occurs at the tailward edge of the enhancement at the time
substorm onset. In order to precisely explain those observations, we have adopted a magnetic field structure which is akin to tt
Earth’s dipole magnetic field together with a stretched magnetic field by the thin current sheet as a basic initial condition in our
previous particle simulations. We obtained two major results by those simulations: (1) the node of tearing mode instability has
spontaneously appeared at the location tailward of the boundary between dipole-field and current sheet with a distance about o
wave length of the tearing mode with a maximum growth rate, (2) the local enhancement of the northward magnetic field which
has been added in the current sheet controls the instability in the current sheet.

In the previous simulations, the thickness of the current sheet was the same with the ion inertia length, and the mass ratio ¢
ions and electrons was 25, but in this study, we have performed two kind of simulations in which: (a) the thickness of the curren
sheet is doubled, (b) the mass ratio is increased to 100. By scaling associated with the change of the mass ratio, we have fou
that the simulation results are not largely changed from the results of the previous simulations in simulations (b). On the othe
hand, in simulations (a), the result that the linear growth rates decrease compared to the previous simulations has been obtainec
we can expect by a theoretical calculation. Furthermore, we have seen that the effect of the local enhancement of the northwa
magnetic field on the instability in the current sheet is changed. The reason can be understood that the curvature radius of tl
magnetic field at the location where the local magnetic field is added has increased. In our presentation, we will discuss thes
results in terms of the instability depending on parameters in the current sheet.
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