
the high resolution H-a filter system provided by our
Swedish collaborators (see figure 4); the first continuous
24-hour flare patrol ever carried out was successfully
completed; the actual seeing conditions significantly sur-
passed expectations based upon historical records; and
it is feasible to attempt to carry out a sophisticated ex-

periment designed to detect global solar oscillations un-
der conditions that eliminate the kinds of fundamental
problems that arise when such experiments are at-
tempted elsewhere.
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Riometers have been operated continuously at the
South Pole throughout the year as part of a cooperative
program between the National Oceanic and Atmos-
pheric Administration (N0AA) and the University of Cal-
ifornia at San Diego. Our absorption measurements re-
late to the precipitation of charged particles into the
ionosphere above Amundsen-Scott (South Pole) Station
and are important in understanding the characteristics
of communications difficulties at high latitudes caused
by this process.

The South Pole is uniquely suited for this work be-
cause it combines the advantages of an excellent geo-
magnetic location for detecting particle precipitation,
together with an unvarying cosmic radio noise back-
ground. For three years now, we have gathered records
of excellent quality. These allow an analysis of a class of
absorption events—spike events—that are the prelude

to a magnetic substorm.
Using riometers on two different frequencies (30

megahertz and 51.4 megahertz), we have found that the
spike events begin with the precipitation of very ener-
getic particles that are spatially confined to about 10
kilometers in width. Within a minute or so, the spectrum
softens and the precipitation pattern becomes wide-
spread across the antenna aperture. These results lead
to a more accurate description of the precipitation pro-
cess from the magnetosphere.

We are continuing this work and expanding its scope
to include a study of the interrelation of ground-level
cosmic ray events and radio wave absorption.

In cooperation with other research groups, we have
continued absorption studies using the riometer tech-
nique at Siple, McMurdo (Arrival Heights), and Vostok
stations. Both the McMurdo and Vostok installations are
sensitive to the solar proton flux that strikes the polar
caps following solar storms and cause the major failures
in radio communication circuits at high latitudes.

This work has been supported by National Science
Foundation grant DPP 76-80556. We gratefully ac-
knowledge the cooperation of personnel from Stanford
University, the New Zealand Department of Scientific
and Industrial Research, Vostok Station, and NOAA.
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