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The University of Maryland's antarctic riometer program is
one of several projects involved in the study of the Earth's upper
atmosphere and magnetosphere in polar regions. The upper
atmosphere environment under investigation begins with the
D-region ionosphere, at about 40 kilometers altitude, and ex-
tends upward to include the near-space regions of the geomag-
netic field, out to distances of several Earth radii. The Earth's
ionosphere provides a "window" for examining physical pro-
cesses that occur within and outside the upper atmosphere.
One of the principal studies of this region involves analysis of
the causes and effects of electron precipitation; some of the
effects of this precipitation include auroral activity, magnetic
variations, and disruption of radio communications. In par-
ticular, it is important to determine how these effects are related
to the occurrence of magnetic storms and substorms and how
solar wind plasma and magnetic field energy are coupled to the
magnetosphere.

The nometer is a type of sensitive radio receiver that is tuned
to a particular frequency of the spectrum of cosmic radio noise
emanating from the galaxy. The frequencies selected are par-
ticularly susceptible to absorption by electron density enhance-
ments in the D-region ionosphere, caused by electrons pre-
cipitating into the atmosphere. While auroral displays can be
visually examined only in darkness, the riometer makes use of
the perturbations in radio-wave propagation to measure the
intensity and time development of electron precipitation. In
common use, the nometer operates continuously, providing
data when some other types of instrumentation cannot.

The University of Maryland operates riometers at several
antarctic locations, including South Pole Station and McMurdo
Station. In conjunction with AT&T Bell Laboratories, we have
maintained a 30 megahertz riometer at Siple Station and at
several locations in the Siple conjugate region for several years.
At South Pole Station, three riometers are in operation, at 20.5
megahertz, 30 megahertz, and 51.4 megahertz. At McMurdo
Station, two riometers operate at 30 megahertz, and 51.4
megahertz.

Our scientific studies during the past year have emphasized
investigations of the electron intensity and spatial distribution
in high latitude precipitation spikes (Imhof et al. in press), the
ionospheric signatures of the dayside polar cusp (Rosenberg et
al. 1984), and the characteristics of morning sector long-period
(Pc 5,6) magnetic and absorption pulsations at the equatorward
edge of the diffuse aurora (Oksman et al. 1984).

During the 1983-1984 austral summer season, T.J. Rosenberg
(principal investigator), L. Lutz, and D.L. Detrick participated
in the University of Maryland's activities in Antarctica, arriving
in McMurdo on 8 January and departing on 21 January. C.G.
Maclennan, from AT&T Bell Laboratories, provided support for
our activities.

The emphasis during this time was placed principally on
activities at McMurdo Station. In support of upper atmosphere
research activities at locations where its riometers are installed,
the University of Maryland provides a digital data-acquisition
system to record data in a computer-compatible format. In past
years, only the signals from the two riometers were recorded at
McMurdo Station. During the 1983-1984 season, we assisted
AT&T Bell Laboratories in the installation of a 3-axis fluxgate
magnetometer and Boston College in the placement of a 2-
channel photometer at McMurdo Station. To accommodate the
additional signals, the data-acquisition system at Siple Station,
which was closed down during the season, was relocated at
McMurdo.

During the 1984-1985 summer season, a new facility for up-
per atmosphere research at McMurdo will be constructed at
Arrival Heights. This area was examined to find suitable loca -
tions for the placement of the riometer antennas and the flux-
gate magnetometer.

The winter-over personnel at both South Pole and McMurdo
Stations were provided with additional information on the op-
eration and maintenance of the instrumentation and recording
systems. In addition, computer software support for our pro-
gram at South Pole was upgraded. During the 1984 winter
season, our operations at McMurdo are maintained by B.
McKibben (University of Alaska) and A. Anger (Bartol Research
Foundation). At South Pole, R. Dyson and D. Clements (both of
Bartol Research Foundation) oversee the operation of the pro-
gram. We gratefully acknowledge their support.
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