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Several lines of investigation recently have shown the Sun
to be a pulsating star. The spectrum of oscillation encodes the
internal structure of the star, and the budding discipline of
solar seismology seeks to decode that structure from empirical
spectra. The oscillations are extremely weak, with periods in
the range of a few minutes to many hours. To decrease the
threshold of detection, the observer must take maximum
advantage of spatial and temporal coherence. To this end,
observations of solar oscillations over a period of days can be
made at the South Pole.
Extended observations of other solar phenomena and stellar
objects are equally attractive. Therefore, it is important to
ascertain the suitability of the geographic South Pole for astronomical observations. Atmospheric conditions such as
weather, sky clarity, seeing (i.e., image blurring caused by air
density fluctuations), and sky clarity should be measured over
several years. The effect of the antarctic environment on astronomical instruments is of some concern. Antarctic logistics
also deserve further consideration.
Our work during the 1980-81 season included testing a
telescope especially designed for the South Pole (Stebbins
1981). The telescope is an ff100 refractor with a 10.64-centimeter
aperture. A stable astrometric image is formed through a
folded light path whose geometry is maintained by athermal
construction. Simplicity is stressed throughout the telescope
and detector package design to achieve high reliability.
Remote operation is effected through a small computer housed
in a building 50 meters away.
The telescope is designed to be portable. The components
can be assembled from packing cases in approximately 1 day
under polar field conditions. Mechanical, optical, and exposed
electrical components can operate in temperatures down to
-60°C. Consideration has been given to thermal contraction
of materials, thermal properties of lubricants, and flexibility
of synthetic materials. Most of the assembly is performed
indoors. Only rudimentary assembly need be performed outside in polar clothing.
The field party arrived at South Pole Station on 18 November. Within 8 hours after the last cargo arrived, on 28 November, the telescope was assembled and transported to the site;
it was erected the following morning (see figure). Several
transportation-induced electronics failures were discovered
and corrected. The remainder of December was spent remedying design errors in commercial CAMAC (Computer Automated
Measurement and Control) electronics. Severe problems
involving radio frequency interference were not remedied.
The telescope motor drives were tested, and they performed
adequately in the cold. The optical image was examined and
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Field team with telescope at South Pole site.

was found to have a problem with focal length (since traced to
a lens manufacturer's error). The seeing was measured crudely
by eye and film. Records of astronomical sky quality were kept
throughout.
On 9 January the telescope was disassembled and packed
for shipment back to Sacramento Peak Observatory for correction of problems. The field team remained at South Pole Station
until 23 January to make sky brightness observations with an
Evans sky photometer.
Because of instrument problems, data on solar oscillations
could not be obtained. While the basic design of the telescope
appears to be successful, the conventional electronics needs
corrective work. We do anticipate that astronomical instrumentation of this level of sophistication can be used in the
Antarctic.
The suitability of the South Pole site for astronomy is less
clear. The seeing appears to be 2.5 arc seconds, comparing
favorably with the best conventional sites, but it must be noted
that this is a one-time measurement. Because of a spate of bad
weather, only a single sky brightness measurement could be
made. An unexceptional brightness of 20 millionths was
recorded. While, again, this is a one-time measurement, and
an extensive survey is in order, this measurement does not
appear favorable. Results a factor of two or better would be
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needed for South Pole to be an attractive coronagraphic site.
Finally, the South Pole weather was largely unfavorable for
solar observations during the austral 1980-81 summer. There
were 17 clear days (no visible cirrus in front of the Sun) during
the 52 days the team was at the pole. There was one 11.5-day
period in early December when the sky was broken only by
cirrus for 11 hours. While such weather would more than
suffice for observing solar oscillations, its appropriateness for
other kinds of observations is uncertain. Although this austral
summer may have had unusually poor weather, the multiyear
average weather pattern should be ascertained before a major
commitment to astronomy at the pole is made.
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