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The facilities for upper atmosphere research at South Pole
Station recently have been expanded to include instruments for
measuring cosmic radio noise (riometer, or relative ionospheric
opacity meter), very-low-frequency radio emissions, and mag-
netic field variations (fluxgate and search-coil magnetometers)
(see table). Data from these instruments are simultaneously
recorded on digital magnetic tape. Initial data reduction is per-
formed at the station by the winter-over laboratory scientist, J.
Dalton (Bartol Research Foundation), using an HP-1000
computer.

Two weeks of recorded data were returned before the winter
season began. With even this limited data, a wide variety of
phenomena were observed, including solar-flare-induced par-
ticle precipitation, correlated magnetic field and riometer ab-
sorption events, and evidence of the ionospheric signature of
the magnetospheric cusp. Study of the characteristics of the
cusp region is a principal emphasis of the new facilities.

The magnetospheric cusp is a dayside region of the Earth's
magnetic field formed by the solar-wind-distorted magnetic
polar field; it represents the boundary between magnetic field
shells containing untrapped plasma and those containing
trapped or quasi-trapped particles. The northern and southern
polar cusps map onto circular areas of the atmosphere, within
which untrapped plasma is precipitated into the ionosphere
directly from the boundary layer (magnetosheath) between the
Earth's magnetic field and the interplanetary magnetic field.
South Pole Station passes within the southern magnetospheric
cusp, and thus is an ideal observatory for the study of cusp-
related atmospheric effects.

Studies of auroral activity in the polar region have revealed a
marked decrease in auroral displays in the midday sector
(Akasofu 1976; Snyder and Akasofu 1976). This "midday gap" in
discrete auroral arc activity is a permanent feature of the dayside
auroral ova!; it is centered about the 1130 magnetic local time
meridian and is about 2-3 hours wide (Dandekar 1979; Dan-

Type of data/Instruments Included in the digital data acquisition
system at South Pole Station and principal Investigators

Instrument/Experiment	Institution/Principal investigator

Cosmic radio noise/	University of Maryland/i J. Rosenberg
Riometer

VLF radio emissions	Stanford University/A. A. Helliwell
Magnetic field variations

Fluxgate magnetometer	Bell Laboratories/L. J. Lanzerotti
Search-coil	 University of New Hampshire/A. L.

magnetometer	Arnoldy, and University of Minnesota'
(micropulse)	 L. S. Cahill, Jr.
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Figure 1. Midday gap In riometer absorption. The open triangle at
1530 universal time (ur) Identifies local magnetic noon, and the solid
triangle at 0330 liT identifies magnetic midnight. dB = decibels.

dekar and Pike 1978). It has been proposed that this feature is the
ionospheric projection of the polar cusp (Meng 1981).

Early analysis of 30 megahertz riometer data from South Pole
Station has revealed a decrease in the absorption of cosmic radio
noise strikingly similar to the decrease in auroral displays in the
midday sector and coincident with it (figure 1). With few excep-
tions, the larger absorption events coincide with South Pole
Station's being within the region of discrete auroral arc activity
(approximately 0900-2100 universal time). The midday gap rep-
resents a significant decrease in absorption between broad
morning and afternoon peaks. Riometer absorption is a sensi-
tive indicator of electron precipitation (energy > 10 kiloelectron-
volts; flux > 0.0001 erg per square centimeter-second-stera-
dian), and the finding of a decrease in absorption of cosmic
radio noise suggests that the precipitated fluxes of hard elec-
trons from the magnetosheath are much smaller than those
from the trapping regions of the magnetosphere.

An example of an event that occurs frequently when the
station is within the region of discrete auroral activity is shown
in figure 2. A strong riometer absorption event (1.8 decibels at 30
megahertz) at 2000 universal time correlates well with the data
from the fluxgate magnetometer and coincides with the start of
oscillations in the micropulsation detector and an abrupt cutoff
of very-low-frequency (VLF) emissions. This event demon-
strates the attenuation of propagated VLF emissions and cosmic
radio noise by precipitating electrons; in addition, associated
changes in ionospheric electrical conductivity may be related to
the magnetic field perturbations.

The digital data acquisition system at South Pole Station was
installed in late December 1981 by L. F. Lutz, D. L. Detrick, and
T. J. Rosenberg. A similar installation at McMurdo Station (De-
trick and Lutz 1981) will be operated during the 1982 winter
season by B. McKibben (University of Alaska).
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Figure 2. Correlated rlometer-VLF-magnetometer event, South Pole Station. nT = nanotesla.
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Dayside aurora studies with a color
keogram camera
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The single-channel (black and white) and dual-channel
(color) keogram cameras operated at South Pole Station during
the 1980 and 1981 austral winters have been described pre-
viously (Eather and Mende 1980, 1981). Data obtained with the
single-channel camera reveal extended periods of poleward and
equatorward drifting aurora! structures (see Eather and Mende
1980). My colleague and I recently obtained simultaneous inter-
planetary field data and are trying to understand these motions
in terms of changing convection patterns.

The color camera operated in 1981 worked well and provided
color-coded keograms, where the color relates to the energy of
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