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Fig. 1.2. International Quiet Solar Year (IQSY) daytime atmospheric composition, based on
mass spectrometer measurements above White Sands, New Mexico (32°N, 106°W). The helium
distribution is from a nighttime measurement. Distributions above 250 km are from the Elektron II
satellite results of Istomin (1966) and Explorer XVII results of Reber and Nicolet (1965). [C. Y.
Johnson, U.S. Naval Research Laboratory, Washington, D.C. Reprinted from Johnson (1969) by
permission of the MIT Press, Cambridge, Massachusetts. Copyright 1969 by MIT.]
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Figure 3. Atmospheric and exospheric densities according MSISE-90 model and Chamberlen
geocoronal model.
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Figure 2.16 Representative
ion density profiles for the
daytime mid-latitude
ionosphere showing the
layered structure
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Plasmasphere Plasmapause

Carpenter and Park, 1973
Lpp =5.7- 0.47K )

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
lonosphere.
(Refilling)






Mngnehgg Magnetopause

Econv = - sz, (B IMF + Bpol) ¢
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Convection-E-field Corotation-E-field

Fig. 6.1. Configuration of the convection electric field (left) induced by the solar
wind plasma interaction with the magnetosphere and the corotational electric field
(right) for contours in the equatorial plane (after H. O. Rucker [196]).

Separatrix

Fig. 6.2. Superposition of the convection and corotational electric fields. Theoret-
ical illustration of the areas which are separated by a separatrix (left) and typical
values for the potential difference in the terrestrial magnetosphere (after H. O.
Rucker [196]).
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O* ion density reaches values
comparable to the Hlensity

In the region L=3-4.

(Horwitz et al., 1984)
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Spasojevie et al., 2003



Why is low H+ density
at high latitudes?

Low latitude

Middle latitude

High latitude

(outside plasmasphere)
Banks et al., 1976
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Near magnetic pole, 0 2 )&

all ionospheric ions are flowing to Magnetosphere.



lon Outflow from Topside lonosphere

Abe



lon Outflow Model from Akebono/SMS
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lon Loss from polar ionosphere
Suprathermal lon Mass Spectrometer (SMS)

Watanabe, 2011



Akebono / PWS

Kitamura et al., 2009
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