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CHARACTERISTICS OF SEASONAL VARIATIONS OF O* ION
DENSITY TROUGHS IN THE NIGHTTIME TOPSIDE IONOSPHERE

By

Shigeru MIYAZAKI, Iwao IWAMOTO, Hirotaka MOR]J,
Eiichi SAGAWA, Takeshi SUITZ and Tadahiko OGAWA

Proton, helium jon and oxygen ion densities at about 1100 km in the topside ionosphere were
observed by the Bennett type ion mass spectrometer on ISS-b during the maximum solar activity
period from August 1978 to November 1979. Their global characteristics for seasonal and local
time variations were studied by using the spherical surface harmonic expansion mothod.

The results show that there exist distinguished O* ion density trough regions, and that the cen-
ters of main trough are located around the longitudes 0°E and 180°E respectively in northern
summer and in northern winter, and around the latitudes 35°~70° in the winter hemisphere. The
main trough region changes its location with respect to the seasons by almost 180° in longitude
and by moving toward the opposite hemisphere in winter, during rather short term around equinox
conditions. The regions of relatively high and low O* ion density show good correlation with the
regions of the eastward and westward declination of the earth’s magnetic field in connection with
the seasons.

A theoretical interpretation is examined such that the O* ion density trough is enhanced by the
field-aligned plasma flow induced from neutral air wind pattern coupled with the earth’s magnetic
field. The seasonal variation of O* ion density can be explained by the changes in the direction
of the vertical plasma flow depending on the seasonal changes in the neutral air wind system.
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