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GEOMAGNETIC STORM EFFECTS ON THE THERMOSPHERE
AND THE IONOSPHERE REVEALED BY IN SITU
MEASUREMENTS FROM OGO 6

By
Katsuhide MARUBASHI

The temporal response of ion and neutral densities to a geomagnetic storm has been investigated
on a global scale with data from consecutive orbits of OGO-6 (>400km) for 4 days covering
both magnetically quiet and disturbed conditions. The first response of the neutral atmosphere
to the storm takes place in the H and H. densities which start to decrease near the time of the
storm sudden commencement. The maximum decreases in H and He were more than 40% of the
normal density at high latitudes. A subsequent increase in O and N densities occurs about 8
hours later than the change in H and He densities, while the relative O and N, density changes
indicate a depletion of atomic oxygen in the lower thermosphere by more than a factor of two.
The overall features of the change in the neutral atmosphere, especially the patterns of change
for individual species, strongly support the physical picture that energy is deposited primarily at
high latitudes during the storm, and the thermosphere.structure changes through 1) heating of the
lower thermosphere and 2) generation of large scale circulation in the atmosphere with upwelling
at high latitudes and subsidence at the equator. The storm-time response of H* occurs in two
distinct regions separated by the low latitude boundary of the light ion trough. While on the
poleward side of the boundary the H* density decreases in a similar manner to the decrease in H
density, on the equatorward side of the boundary the H* decrease occurs about half a day later.
It is shown that the decrease of H* density is principally caused by the decrease in H density for
both regions. The difference in H* response between the two regions is interpreted as the

difference in H* dynamics outside and inside the plasmasphere. The O* density shows an increase,
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the pattern of which is rather similar to that for O. Two possibilities for explaining the

observed change in O* density are suggested. One attributes the observed increase in O* density

to an increase in the plasma temperature during the storm.

The other possibility is that the in-

crease in the production rate of O* due to an increase in O density exceeds the increase in the

loss rate of O* due to an increase in N, density, especially around the time of sunrise.

Hence

the change in O* density in the F-region may actually controlled by the change in O density.
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