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• In these observations, the auroras are mostly directed in the
east/west or tangential direction. Thus they appear to be sun-
aligned mainly in the dawn/dusk region. There appears to be
no evidence for the sun-aligned connection between the mid-
night or midday part of the auroral oval. The search for such
sun-aligned connections is interesting because of the re-
ported significance (Frank et al. 1982) of the so called "theta
auroras." These were observed to bridge the polar cap from
the midday to the midnight region. Perhaps the closest event
to a theta aurora is seen on the frame halfway between mid-
night and dawn where there is a distinct branch of the aurora
extending toward the midday region almost perpendicular to
the normal east-west direction of the aurora.
From the above discussion it can be seen that a very interest-

ing data set was obtained at South Pole Station with the mono-
chromatic all-sky camera during the austral winter of 1983. The
data analysis is in progress to search for a better understanding
of the observed features and their relationship with previous
observations.

This research was supported by National Science Foundation
grant DPP 80-16574.
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MIDDAY

Figure 2. A collage of selected frames from a typical day's observa-
tion. Each frame nearest to the hour was printed for the 24-hour
period starting at 0600 universal time on 8 June 1983 and ending at
0600 universal time on 9 June 1983. Each picture was oriented so
that the direction toward the magnetic pole is toward the center of
the circle. The frame nearest to magnetic midday 1500 universal
time was located on the top of the picture. Thus the frame nearest to
magnetic midnight is at the bottom. The collage attempts to repre-
sent the instantaneous view of the auroral oval from above during
the apparent rotation of the Earth around the magnetic pole.
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After four successive austral summer campaigns, none was
conducted during the 1983-1984 field season. However, we
made considerable progress in modifying the full-disk experi -
mental package and in laying the groundwork for implement-
mg a solar dopplergraph with the spatial resolution that is
required to observe the higher degree modes, that is, global
oscillations with many lines of nodes around the spherical sur-
face. Furthermore, Jack Harvey and Tom Duvall in Tucson and
Eric Fossat and Gerard Grec in Nice have done much analytical
work to derive the significant information that exists in the tapes
recorded during earlier high-quality observing runs at South
Pole Station.

To process the data tapes analysts must reassemble the equip-
ment at Tucson to make various calibrations; copy the field
cassette tapes containing a total of 600 megabytes onto 25 mag-
netic tapes; then apply the inevitable corrections for zero level,
gain variations, defective picture elements (pixels), atmospheric
contributions, polarization effects in the telescope (which has
now been replaced with a system immune from such prob-
lems), and non-linearity. Computer programs to remove these
effects were developed, as were methods for the reduction of
the final set of corrected images by spherical harmonics and
Fourier transformations. A technique has also been developed
for inverting the measured frequencies to determine the inter-
nal solar rotation rate as a function of both radius and latitude.
Although various conflicting results on internal rotation rates
have previously appeared in the literature, no earlier observa-
tions could, even in principle, reveal the latitudinal depend-
ence. Furthermore, the superior conditions that prevail at the
South Pole will provide incontrovertible results on the crucial
subject of internal rotation.

The "final" version of the sodium cell optical resonance spec-
trophotometer was developed this year. Based upon experience
in the field during the 1982-1983 austral summer campaign, a
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number of significant modifications have been made. In par-
ticular, it is planned to obtain observations as often as the
weather permits over virtually the entire period that South Pole
Station is open. The instrument is designed to be operated by
any of a number of qualified individuals who will be at South
Pole Station during the 1984-1985 summer, and it is hoped that
the full-disk experiment in its new format will continue to
operate during successive summers through a complete solar

cycle to study the long-term characteristics of the global solar
oscillations and their dependence upon the level of solar
activity.

In addition to the author, Jack Harvey and Tom Duvall at the
National Solar Observatory, and Eric Fossat and Gerard Grec at
the Nice Observatory, have been actively involved in carrying
out this program. This work was supported in part by the
National Science Foundation under grant DPP 81-19627.
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Some 15 years ago, a small telescope was taken to the pole for
such test purposes. The results were extremely encouraging,
but since they rested on visual estimates, a more objective
survey was obviously needed. Filtered photoelectric observa-
tion was the obvious answer. Because of the extremely severe
conditions, it seemed better to make these by a completely
automated telescope; one has been built for this purpose and is
now erected at the pole (see figure).

The telescope so constructed has an 8-centimeter objective
and is of 50-centimeter focal length. It has standard UBV filters
(to isolate the ultraviolet, the blue, and the visual regions of the
spectrum) and others centered on helium and carbon emission
lines. These were chosen because part of the proposed program
is study of the peculiar close binary, gamma two Velorum,

There are two primary reasons for placing a telescope at the
south terrestrial pole. First, because of the extreme dryness, the
atmosphere should be more transparent to radiation in the near
infrared spectral region. Of greater importance, however is the
fact that as the Earth rotates, the diurnal movements of the stars
are always parallel to the horizon. This makes extinction correc-
tions (to allow for loss of light in passage through the Earth's
atmosphere) easier, and of course, the stars never set. This is
especially important in the study of variable stars since only at
the South Pole can very long uninterrupted sets of measures be
made. With the sun below the horizon for nearly 6 months at a
stretch, the observing runs are not broken by spells of daylight.

We might mention the obvious—the same conditions exist at
the North Pole, but (1) the southern skies have been studied less
than the northern ones and contain, for example, the
Magellanic clouds (the nearest external galaxies) and the central
region of our own Milky Way, and (2) there are no provisions at
the North Pole for housing, food, transportation, and the many
other supplies needed for survival as well as study.

Thus, it is easy to justify the need for the establishment of an
astronomical observatory at 90°S. However, a number of ques-
tions must be answered before any appreciable amount of
funds is invested:
• How steady is the atmosphere as measured by the "seeing"?
• What are the possible changes in the transparency?
• How many clear hours are available?
• What are the possible effects of auroral activity on the obser-

vations? All in all, a site "survey" with a relatively small and
inexpensive telescope should be made before considering a
major operation.

University of Florida automated telescope at the south terrestrial
pole.
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