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Fig. 8. A perspective drawing of the events described in Figure 7. 

features are projected to the ionosphere as 
the northward expansion and the westward 
surge. As more current appears in the iono- 
sphere, the surface magnetic effects increase 
in magnitude while simultaneously the near-tail 
•egion becomes more dipolar. Combined effects 
of the field-aligned currents and the disap- 
pearance of the inner edge of the tail current 
cause an increase in field at synchronous orbit. 

Since the actual cause of the expansion phase 
is not known, we can only speculate about the 
way in which the plasma sheet expands. It 
seems likely from the observed velocities of 
expansion that the process is not the inverse 
of thinning, i.e., electric field drift. A possibility, 
consistent with the observations in these papers 
in the near tail and with measurements taken 

further down the tail with the Imp and Vela 
spacecraft, is that a neutral point forms in 
the near tail. Eventually, this point propagates 
away from the earth, followed by an expanding 
plasma sheet like the wake of a boat. The mag- 
netic energy stored in the local field is con- 
verted to particle energy. The electric fields 
associated with the rapid field collapse cause 
further energization and radial injection of 
newly energized particles. 

The preceding picture can account for the 
observed time delays in the arrival of the ex- 
pansion phase effects at progressively higher 
locations in the tail [Hones et al., 1970] and 
is consistent with the velocities obtained with 
multisatellite studies [Akaso[u et al., 1970; 
Meng et al., 1970]. 
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Fig. 9. A simple line current model in a dipole field of the expansion phase current system 
described in Figures '7 and 8. The right panel summarizes the model parameters, and the 
left panel the calculated midlatitude magnetic signature. 


