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Riometer measurements at South
Pole and McMurdo Stations

D. L. DETRICK and L. LUTZ

Institute for Physical Science and Technology
University of Maryland

College Park, Maryland 20742

During the 1980-81 austral summer, multiple-frequency
riometer installations were made at South Pole and McMurdo
Stations. Participating in this project were D. Detrick, J . Gor-
don, L. Lutz, and T. Rosenberg of the University of Maryland.
The riometers at South Pole Station will form part of a new
upper atmosphere physics facility to investigate polar cusp
and plasma sheet phenomena; other instruments will provide
very-low-frequency (VLF), micropulse, magnetometer, iono-
sonde, electric field, and photometric measurements. The
riometers at McMurdo Station are intended to measure absorp-
tion in the polar cap region. Data from these sites will com-
plement ongoing projects at Siple Station and the magnetically
conjugate region in Canada.

The instruments installed have a frequency response flat
from 0 hertz, with a decibel rolloff at 5 hertz. They have been
placed in insulated enclosures, with thermostatically con-
trolled resistive heaters designed to maintain the internal tem-
perature at approximately 20°C over the expected range of
ambient temperatures. The enclosures can support four rio-
meters, with easy access to each for examination or removal;
all input and output voltages can be monitored externally with-
out opening the enclosures.

At South Pole, 20.5-, 30-, and 51.4-megahertz riometers were
installed approximately 1,000 meters from the new laboratory
facility in the Skylab building, along a boundary with the
clean-air sector. A similar installation at McMurdo provides
measurements at 30 and 51.4 megahertz. During the first year
of operation, the riometer signals will be recorded on low-
speed chart recorders and monitored by W. Gail (South Pole)
and D. Fullerton (McMurdo), both of Bartol Research Foun-
dation.

In the 1981-82 austral summer season, digital data logging
units will be installed at both sites. These will allow for coor-
dinated digitization and recording of analog signals from any
of the several available instruments; they will provide a com-
mon time base and sampling rates of 0.1 second, 1 second, or

10 seconds. These coordinated measurements are expected to
aid the analysis of related magnetospheric/ionospheric data.

The records produced in the first 2 weeks following instal-
lation contain several features of the data that may be repre-
sentatives of results to be obtained from the program. One
example is shown in the figure. During the period 0200 to 0900
universal time (UT) on 25 January, three separate absorption
events were found to occur simultaneously at both sites, indi-
cated by the arrows in the figure. This is noteworthy because
of the wide invariant latitude and local time separation of the
stations (South Pole at invariant latitude approximately 74.2°,
McMurdo at approximately 79.7°; local time difference approx-
imately 5 hours), and because the events correlate so closely
in time. With the installation of the digital data acquisition
systems, we expect to be able to examine such events more
thoroughly.

This work was supported by National Science Foundation
grant DPP 79-25074.
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Simultaneous occurrence of three separate riometer absorption
events (arrows) at South Pole and McMurdo Stations on 25 Janu-
ary 1981.
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