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Energetic electron events during the 

storm on February 8, 1986 

(Kikuchi and Evans, Proc. Atmos. Res. Inst., 

1989) 
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 (Kikuchi et al., JGR 2001) 
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 (Araki, 1994) 

Latitude and local time dependence of the 

PRI/PPI 

 

PRI  
PRI 

MI  

MI  

PPI 

The preliminary impulse (PI) preceding the 
main impulse (MI) appears as the 
preliminary reverse impulse (PRI) and the 
preliminary positive impulse (PPI), 
depending on the local time and latitude. 

 

The complicated latitude and local time 
dependence are explained by means of 
DP2-type ionospheric currents caused by 
dusk-to-dawn (PRI/PPI) and dawn-to-dusk 
(MI) electric fields.   
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morning afternoon 

High 

latitude 

Mid 

latitude 

Equator 



PRI  

Equivalent currents of the preliminary impulse (PRI/PPI) consist 

of twin current vortices at high-to-mid latitudes and zonal 

currents at the dayside equator 

The latitude and local time 
features were explained by 
means of the DP2-type 
ionospheric currents driven by 
the dusk-to-dawn electric field 
impressed from the 
magnetosphere.  
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Tamao [1964] PRI compressional MHD
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[Tamao, 1964] 



The PRI started simultaneously at the dayside 

geomagnetic equator and afternoon high 

latitude within the temporal resolution of 10 

sec (Araki, 1977). 

This result suggested instantaneous 

development of the PRI current from the 

polar ionosphere to the equator.  
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