New upper atmosphere science
program at South Pole Station
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A new upper atmosphere science program was initiated at
South Pole Station with the completion in February 1981 of the
laboratory (Cusp Room) and the installation of the science
receiving and recording system.
The new science program will provide data for studying the
magnetospheric cusp, a region where the solar wind plasma
can freely penetrate the magnetosphere and produce a variety
of plasma instabilities as well as precipitation effects in the
ionosphere. Satellite-borne particle detectors show precipitating low-energy particles near the cusp, and a variety of
ground-based instruments reveal characteristic signatures
associated with the precipitation of cusp particles.
Several satellites will be investigating the cusp region in the
future; important among these are the National Aeronautics
and Space Administration's Dynamics Explorers (DE-A and -B)
launched in July 1981. These satellites are instrumented with
wave receivers, particle detectors, an auroral imager, electric
and magnetic field detectors, and thermal plasma probes. The
combination of ground instruments at South Pole Station and
the DE satellites will provide a unique opportunity to study the
interrelationships among various phenomena associated with
the cusp. The location of South Pole Station is particularly
advantageous, since both satellites will pass directly over the
station on every orbit.
A new satellite series, to become operational in the mid1980's, is being proposed. The mission is named OPEN (Origin
of Plasmas in the Earth's Neighborhood). This series will
involve satellites of interest to South Pole investigators, for
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Figure 2. Structured very-low-frequency noise received at South
Pole Station on 1 February 1981. The spectrum is essentially free
of power system interference.

-

RIOMT

rr Lr
S:

MF
lE:

W1A

11-13kHz

2-4 kHz

1-2 kHz

0.5-1 kHz

214 hH

PULSE

H
Figure 1. The very-low-frequency receiving loop antennas at South
Pole Station.
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Figure 3. A well-defined correlation event observed at South Pole
Station on 4 February 1981 at approximately 2240 universal time.
Very-low-frequency noise in several bands preceded the absorption (riometers) and micropulsations by approximately 2 minutes.
The noise was then reduced to a low level at the onset of the
absorption.
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example, the Polar Plasma Laboratory (PPL), the Geomagnetic
Tail Laboratory (GTL), and the Equatorial Magnetospheric Laboratory (EML).
The experiments and instrumentation installed in the Cusp
Room are for high-frequency (HF) aborption (20-, 30-, and 51.4megahertz riometers), very-low-frequency (VLF) wave phenomena (VLF receivers), and micropulsations (X, Y, and Z component detectors). Additional experiments are to be added in
December 1981.
Figure 1 shows the VLF receiving loop antennas located in
the science quadrant, 3,000 feet from the laboratory in a direction halfway between the clean air facility and the HF communications antennas. Figure 2 shows frequency-time records
of structured VLF noise in the 0.2- to 2.5-kilohertz range

received during magnetic daytime. Notice the absence of
power system (60 hertz) harmonics.
Figure 3 shows an 8-channel correlation chart record of an
event observed by all experiments on 4 February 1981 at
approximately 2240 universal time (UT). This event begins with
the observation of VLF noise over the frequency range 0.5-21.4
kilohertz. At approximately 2242 UT, the VLF noise is reduced
to a very low level, and absorpotion (30 and 51.4 megahertz)
and micropulsations (X-axis) are observed. Messages from
South Pole Station during the year report many events similar
to the one of 4 February 1981.
Fieldwork was carried out by J . P. Katsufrakis (December
1980), M. Dermedziew, J. Billey, and W. Trabucco (January
1981).

Polar solar observatory

the South Pole Station complex (figure 2). The 20-centimeter
£1100 instrument provides a 20-centimeter solar image. The 30centimeter heliostat is mounted atop a modified 8.2-meter
Bilby tower (a tower within a tower used by the National
Geodetic Survey for topographic mapping). The solar beam is
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Some 12 years ago, the obvious advantages of conducting
certain types of optical observations at the geographic South
Pole became apparent during the course of carrying out a longterm program of cosmic ray research in Antarctica (Pomerantz
1978). For example, because the sun remains above the horizon
continuously during the austral summer and the solar altitude
remains essentially constant for long intervals, variations
associated with diurnal cycles are virtually absent. Consequently, solar features and other time-varying phenomena can
be followed for prolonged periods with a single instrumental
system.
The first experiment, conducted during the 1979-80 austral
summer, provided spectacular results (Grec, Fossat, and Pomerantz 1980; Pomerantz 1981) concerning the internal structure
of the Sun as deduced from unprecedented full disk observations of global solar oscillations. This work has established
that the South Pole is, indeed, a unique site for certain types
of solar astronomy.
During the past summer, a 2-year program was instituted
to study the lifetime of the visible chromospheric network and
the evolution of other discrete surface features. In particular,
long continuous observations are necessary for following
supergranules during their lifetimes, which are estimated to
be in the range 20 to 90 hours. The telescope designed for this
work has now been installed and tested (figure 1), and extensive observations will be carried out during the coming summer.
The 4.9 x 4.9 meter ski-mounted observing room, a power
plant, and living quarters are located about 8 kilometers from
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Figure 1. The tower telescope at Polar Solar Observatory nearing
completion.
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