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To study the effects of ionospheric scintillations on the track-
ing of navigation satellites in the south polar regions, Applied
Research Laboratories, the University of Texas at Austin
(ARL:UT), has collected ionospheric electron columnar content
change data at McMurdo Station from 1979 to the present.
ARL:UT operates the satellite tracking station at McMurdo for
Navy Navigation Satellites (NNS's) and in addition, collects
ionospheric data with a special piece of hardware called the
refraction offset generator (R0G). We have collected a large
amount of data during the period about solar maximum
(1979-1983). The data provide an important tool for studying
the morphology and spatial structure of the ionospheric irreg-
ularities in the south polar region.

The NNS'S transmit coherent radio signals at frequencies of
150 and 400 megahertz. These two signals are used to remove
the effects of the ionosphere from navigation. The ROG hard-
ware retrieves this ionospheric information providing a meas-
ure of the change in the number of electrons along the line of
sight as the satellite passes over McMurdo Station in a 1,000-
kilometer orbit. The absolute number of electrons along the line
of sight is not obtained unless an additional reference measure-
ment is provided.

High-resolution differential-Doppler ionosphere measure-
ments were recorded on a regular basis during the period
1979-1983 at McMurdo Station. Since that time they have been
recorded on a more sporadic basis to monitor selected
geophysical phenomena. A subset of these data, consisting of
2,500 passes recorded during the maximum of the solar cycle
(1979-1981), was selected for initial analysis. We have found
that the detection of ionospheric irregularities in this data sub-
set is highly dependent upon the angle between the station-
satellite line of sight and the magnetic field line in the
ionosphere. This finding is consistent with magnetic-field-
aligned irregularities that have been predicted and detected by
other methods. The morphology of these data is currently being
investigated.

A bistatic experiment is planned for the austral summer of
1984-1985 in the McMurdo Station area to assess the usefulness
of comparing simultaneous differential-Doppler data from two
stations to estimate the spatial dimensions of polar ionospheric
irregularities. We plan to place one mobile receiver in various
positions along the traverse from McMurdo Station to Cape
McKay (77.7°S 168.5°E) and another mobile receiver at McMur-
do Station. The two receivers will be separated by 25, 50, and
100 kilometers at various times during the week-long experi-
ment. The two receivers will track the same satellite simul-
taneously but will view slightly different regions of the
ionosphere. These two measurements will provide more infor-
mation on the spatial dimensions of the ionospheric irreg-
ularities than a single measurement, but the undetermined drift
velocity of the irregularities will produce a further ambiguity. If
a value is assigned to either the drift velocity or the size of the
irregularities, the other quantity can be estimated.

Honea and J. Williams operated the ROG equipment and per-
formed the bistatic experiment during the 1983-1984 season.
Antarctic logistic support was provided by National Science
Foundation grant DPP 68-00508.
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The transient precipitation of particles from the Earth's radia-
tion belts into the ionosphere at subauroral latitudes has been a
subject of major interest to investigators in recent years. Much
related work has been done at Siple and its conjugate, Roberval,
Canada, taking advantage of the extended winter-night observ-
ing opportunities at the high geographic latitude of Siple (76°S)
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as well as of the proximity of Siple to the South Atlantic magnet-
ic anomaly. Near the anomaly the orbits of trapped radiation-
belt electrons reach relatively low altitudes, and pertubations of
these orbits through resonant interactions with very low fre-
quency (VLF) waves propagating along geomagnetic field lines
can be expected to produce significant effects as the particles
give up their energy at ionospheric heights. These effects have
been studied using a variety of techniques. In the region pole-
ward of the plasmapause, the precipitating particle energies and
fluxes are often such that the effects can be detected by photo-
meters, riometers, and balloon-borne X-ray detectors (e.g.,
Rosenberg, Helliwell, and Katsufrakis 1971; Helliwell et al.
1980). In this paper we report the use of another method, which
is capable of providing information in extension of and comple-
mentary to the results provided by the other techniques.

The method involves use of the subionospheric signal from
the Siple VLF transmitter as a probe of the Earth-ionosphere
wave guide along paths to stations Palmer, Halley, and South
Pole. The map of figure 1 shows the geometry involved and the
locations of L shells (geomagnetic field lines which extend at
their apex to the number of geocentric Earth radii indicated). In
the directions of Halley and South Pole Stations, the paths will
frequently lie entirely poleward of the plasmapause, while the
path to Palmer will usually lie at least partially beneath the
plasmasphere.
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