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Magnetic pulsation activity at
South Pole Station
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The year 1982 was the first year of continuous digital record-
ing of geomagnetic pulsations at the South Pole from the Uni-
versity of New Hampshire/University of Minnesota induction

antennas. There can be many sources for the signals observed at
the South Pole ranging from solar wind pulsations to reso-
nances excited deep within the magnetosphere. South Pole
Station is uniquely located to sample both the dayside cusp
region and high latitude nightside auroral activity resulting in
large diurnal effects.

We made a first attempt to characterize the pulsation activity
at the South Pole by defining an activity index. This index is the
averaged amplitude of the high-pass filtered data from the x-
axis antenna. The filter edge is set at 0.1 hertz, hence the index
includes Pi 1, Pc 1, and Pc 2 pulsations. Hours in which the
activity index exceeded 0.2 were recorded for the first 147 days
of 1982.

Because the output amplitude of the induction antennas is
frequency dependent, an activity index in excess of 0.2 means
an average amplitude exceeding 0.5 nanotesla at 0.1 hertz and
exceeding 0.2 nanoteslas at 0.5 hertz. A plot of the number of
occurrence hours as a function of universal time (UT) is given in
figure 1 for a level of geomagnetic activity such that the daily
sum of K (K) was less than 25. Local midnight (1520 UT) and
noon (0330 UT) are magnetically defined, that is, noon has the

Figure 1. Number of hours the magnetic pulsation activity index
exceeded 0.2 as a function of universal time for days when was
less than or equal to 25.

Figure 2. Number of hours the magnetic pulsation activity index
exceeded 0.2 as a function of universal time for days when
exceeded 25.
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magnetic pole tilted away from the Sun in the invariant magnet-
ic meridian. Nightside auroral and dayside cusp activity are
evident in the figure. The maximum nightside and dayside
activity, however, precedes local midnight and noon by a couple
of hours. A similar rotation away from the noon/midnight me-
ridian is evident in other geophysical measurements such as the
average field-aligned current pattern (Heppner 1972; lijima and
Potemra 1976) and plasma injection into synchronous orbit
(Arnoldy and Moore in preparation).

A plot similar to the one in figure 1, but for higher geomag-
netic activity, K> 25, is given in figure 2. The ratio of noon-to-
midnight activity is greater here than in figure 1. Finally, the
nightside maximum activity has shifted to still earlier hours
now preceding midnight by almost 3 hours. This is consistent
with a similar shift in auroral activity during high K.

The geophysical significance of these curves must await more
detailed analysis and correlation with other south polar data

sets and magnetospheric measurements. A correlation with the
Dynamics Explorer satellite data will be of particular interest in
understanding the origin and significance of the pulsations.

This work was supported by National Science Foundation
grant DPP 79-23294.
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Solar seismology at the South Pole:
Studies of solar oscillations
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The analysis of solar oscillation observations is a time-con-
suming and long, drawn-out affair. Work is still continuing in
extracting every bit of new information from the unique data set
that was acquired during the first campaign of the full-disk
Doppler-shift experiment during the 1979-1980 austral summer
(Grec, Fosst, and Pomerantz 1983). Similarly, more than 600
million bytes of computer data obtained last year by the spa-
tially resolved intensity experiment constitute a formidable
challenge, and thus far, results have been ground out slowly.
There is no question about the success of this collaborative
undertaking; for example, we have succeeded in identifying
normal modes of solar oscillations in a range of f values (where

represents the number of modes of a harmonic wave around
the Sun's circumference) that had previously been inaccessible
either to the full-disk technique, which integrates over the
entire solar disk (0 < f <4) or to the spatially resolved observa-
tions at mid-latitude sites that only a relatively few years ago had
established the global character of the 5-minute osiillations (4
equals approximately 100).

During the past year, an entirely new concept for conducting
solar-observations at the South Pole was designed, developed,
and successfully tested in the field. The original vertical tele-
scope, comprising a heliostat, 8-centimeter objective, 80-20
beam splitter, Paschen prism for rotating the beam, a guiding
port, and an experiment port, has been replaced by a much
superior and conceptually simpler system. (See figure.) The

new arrangement consists of a vertical rotating table atop of
which is an inclined experiment bed; one end of the bed can
move vertically. A guide telescope and a separate visual tele-
scope, which displays a small solar image, are mounted under
the inclined platform and can be adjusted to alignment with the
optical axis of the experimental optical system. The experimen-
tal package contains precisely the optics required by the detec-
tor, thereby eliminating multiple reflecting surfaces, passage
through a complicated image rotator, and other disadvantages
of the original "conventional" telescope. The field trials during
the 1982-1983 austral summer revealed that the new system not
only has eliminated all of the problems that were inherent in the
original arrangment but also attains a guiding precision far
exceeding that required by the most demanding experiment.

A drastically improved full-disk experimental package was
constructed by our French colleagues in the light of earlier
experience at the South Pole. A superior Lyot filter now elimi-
nates contamination from telluric water vapor lines which pre-
viously had overlapped part of the spectral line from which the
Doppler-shifts are determined (hydrogen alpha), thereby intro-
ducing peaks in the power spectrum at low frequencies (long
periods) that are not of solar origin. An electro-optical modu-
lator has replaced the mechanical modulator, and other im-
provements were made as well. The prototype operated satis-
factorily at the South Pole during a number of clear periods,
showing that the background noise had been reduced by a
significant factor. However, the desired long, continuous run
did not materialize. Although there were at least two extended
periods of cloudless days during the 1982-1983 summer season,
both were missed because of a later-than-planned start due to
instrumental problems that arose at Nice and an earlier-than-
anticipated termination. A complete redesign and rebuilding of
the system using a standard computer and other changes in the
hardware so that the experiment can be operated and repaired
by any of the observers operating in shifts during an extended
campaign is being carried out.

Experiments with a wind-fence designed to reduce the wind
speed at the instrument yielded dramatic results and made it
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