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Corcuff et al., 1972

ppp KL 47.07.5 -=
Carpenter and Park, 1973
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Plasmasphere   Plasmapause   

Ne (cm -3)

The location of the 
plasmapause
depends on the 
magnetospheric
disturbance.

Wave-like irregularity
in the plasmapause
results from transient, 
localized processes 
associated with 
substorms.

Plasma is supplied 
continuously from 
ionosphere.
(Refilling)
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plasmasphere

cusp

From dusk                                                     From north  

IMAGE     He+ (30.4 nm)  plasmapause
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O+ ion density reaches values 
comparable to the H+ density 
in the region L=3-4.
(Horwitz et al., 1984)
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Spasojevie et al., 2003
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Banks et al., 1976
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Low latitude

Middle latitude

High latitude
(outside plasmasphere) 

Why is low H+ density 
at high latitudes?



Banks, 1972
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Ambipolar Electric Field 

N 

Z 

O+ 

H+, He+ flow Polar Wind

Refilling   electron 
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Near magnetic pole,
all ionospheric ions are flowing to Magnetosphere. 



Ion Outflow from Topside Ionosphere

Abe 
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Ion Outflow Model from Akebono/SMS

A�!���2���������	����2�������>	�,



Watanabe, 2011 

Ion Loss from polar ionosphere
Suprathermal Ion Mass Spectrometer (SMS)



Akebono / PWS

Kitamura et al., 2009
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