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MECHANISM OF MAGNETOSPHERIC SUBSTORM
AND THE TURBULENCE OF SOLAR WIND

Hu Wen-rui

(Institute of Mechanics, Academia Sinica)

Abstract

The magnetohydrodynamic waves can be excited in the magnetotail by the momen-
tum fluetuation of solar wind through the magnetopause. The fast magnetohydrody-
namic waves thus excited penetrate into the plasma sheet and develope to form the
shock waves. The energy of these waves is converted into heat by dissipation or by
inter-collisions of the shock waves, and during these processes, the plasma is heated.
The energetic particles in the tail part of the Maxwellian distribution are then
accelerated to a higher energy by the stochastic Fermi mechanism in the plasma sheet.
In the quiet state, the equilibrium among the processes of dissipation, plasma heating,
particle aceeleration and escape is reached. Both heating and accelerating processes
are strengthened by the condition that the momentum of the solar wind or it’s fluctua-
tion is inereased greatly. A great number of energetic particles must escape from the
plasma sheet, and they will form a plasma stream with high speed, which manifests it-
self as the magnetosubstorm in the magnctesphere.



