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
1981 REvIEw

Figure 1. The tower telescope at Polar Solar Observatory nearing
completion.
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A number of tests of the optical system and the computer
were carried out after completion of the new observatory (figure 3). Not unexpectedly, several problems arose as a consequence of the extreme temperature differential; all were solved
satisfactorily, however. Various changes in the control circuitry were suggested, and the computer and the interface
electronics were sent back to the United States upon completion of the tests.

Figure 3. Interim view showing one of the optical benches, with
foundations isolated from the building. M. A. Pomerantz, left, and
A. A. Wylier of Sweden are checking out a special optical filter.

Figure 2. The observing room, living quarters occupied during
observing runs, and, in the background, the power plant.

reflected vertically down a tube 30.5 centimeters in diameter
and then horizontally by a second flat mirror at the base of the
tower through a 12.2-meter horizontal light pipe. The light
pipe terminates at an x-y stage on which the guiding sensors
are mounted. The stage moves the 20-centimeter solar image
as required for acquiring the 3.8-centimeter-in-diameter fields
of interest. The telescope, as well as the electronics for controlling the telescope and the x-y stage, were designed and
constructed at Bartol using optical components supplied by
the Royal Swedish Academy of Science. A naked minicomputer (Computer Automation), which provides the instruction
for the guidance system and for the camera functions, was
programed under the direction of the Swedish group.
Sequences of photographs of a number of selected fields 3.8
centimeters in diameter are taken through a Zeiss H-a filter
(0.25-angstrom bandpass) and a Halle calcium K line filter
(0.25-angstrom bandpass).
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During the trials, it was determined that the resolution was
at least within a factor of 2 of the theoretical diffraction limit.
Although the weather in general was substandard compared
with the previous 2 years and historical records, a 5-day run
with coronal seeing commenced on 2 January 1981.
The telescope and the observing room were mothballed for
the winter to permit a flying start shortly after station opening
in November 1981.
This work is supported by National Science Foundation
grant DPP 78-22267 and by Swedish National Research Council
grant NFR 3461-100.
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