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Like all material objects, the Sun has a spectrum of natural
mechanical resonances, an acoustic normal-mode spectrum. As
with musical instruments, the structure and geometry of the
star are coded in the resonances. There are few other direct
measurements of a star's global properties. However, the Sun's
acoustic spectrum is extraordinarily dense and complex—on
the order of 107 modes between 0 and 5.5 millihertz—requiring
observational information about spatial and temporal co-
herence to resolve the modes. A south polar site allows the
possibility of continuous, multi-day observations necessary for
resolution of individual modes.

A telescope specially designed for detecting brightness man-
ifestations of solar oscillations at the solar surface and capable of
operating in the south polar environment (Stebbins 1981) was
shipped to the South Pole. The two-person field team (the
authors) and all equipment arrived at the Amundsen-Scott
South Pole Station on 8 November 1982. After minor shipping
damage was remedied, the telescope was assembled, erected,
and made operational by 16 November (figure 1). The field team
commenced 12-hour observing watches and data collection on
22 November.

The observing watches were maintained through 31 January,
and observations were made throughout the austral summer.
No clear weather stretches were missed because of telescope
downtime. Optional software and hardware development was
carried on throughout the season during periods of bad
weather. Parts of the telescope were disassembled and reas-
sembled without difficulty, testifying to the basic stability of the
equipment. The telescope was winterized in early February and
left in place for a rapid startup the following season. The field
team departed the continent 7 February 1983.

During the south polar summer, over 600 hours of data were
acquired representing more than one third of the entire season.

Figure 2 shows the coverage. The good observing weather oc-
curred in November and December, with the exception of one
excellent segment at the end of January. The large number of
days with weather suitable for astronomical observations seems
to be extraordinary for the South Pole (Stebbins and Wilson
1983).

The number, length, and distribution of data sets is crucial for
resolving the acoustic spectrum of the Sun. The distribution is
seen in figure 2; the number and length is displayed in figure 3.
The longest data set (23 on figures 2 and 3) is 115 hours, permit-
ting a frequency resolution of 2.4 millihertz. We know from
theoretical considerations that this should be sufficient to re-
solve the least dense region of the acoustic spectrum. However,
the extraordinary distribution will probably admit Fourier anal-
ysis of the entire season as a single data set with gaps, yielding a
frequency resolution of 0.15 millihertz. This resolution con-
stitutes a unique opportunity indeed for understanding the
Sun.

All but the last data set were previewed at the South Pole after
acquisition, and they appeared to be in good order. All 180 tapes
have been successfully returned to Sacramento Peak Observato-
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Figure 1. The telescope located near the Amundsen-Scott South
Pole Station during the 1982-1983 austral summer.
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Figure 2. Data set coverage during the 1982-1983 austral summer. The data set numbers are shown above the bar indicating duration. (Line art
courtesy of Sacramento Peak Observatory, Association of Universities for Research in Astronomy, Inc.)

268	 ANTARCTIC JOURNAL



Es

NUMBER 8
OF

DATA SETS 6

4

2

0

LENGTH OF DATA SETS

(IN HRS)

Figure 3. Histogram showing the frequency of occurrence of data sets of certain lengths. The data set number appears inside the vertical bars
to which that set belongs. (Line art courtesy of Sacramento Peak Observatory, Association of Universities for Research in Astronomy, Inc.)

ry for reduction and analysis. The reduction (Stebbins and
Wilson 1983) consists of: (1) calibrating the data for detector
properties, (2) averaging the 1.0-second time grid into a 1.0-
minute time grid, (3) analyzing the brightness distribution at
the Sun's edge for manifestations of oscillations, and (4) Fourier
transforming the resultant time strings to produce power spec-
tra. The first three steps have already been applied satisfactorily
to about one third of the data.

After several sets of data have been reduced to power spectra,
analysis for the Sun's internal properties can begin. This will
involve such activities as mode identification and the deter-
mination of multiplet splitting. Once this work has been done,
the next phase will consist of a repeat analysis treating all of the
data sets as a single set with gaps.
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