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The 24-hour winter night permits the continuous observation
of the polar aurora from South Pole Station. From these observa-
tions the diurnal movement and the response of the aurora to
magnetic activity can be monitored. There is a large offset
between the Earth's magnetic pole and the geographic South
Pole. If a station like South Pole Station is considered to rotate in
the magnetic frame of reference (i.e., around the magnetic pole)
then there is a time of day, magnetic midday, when the station is
nearest to the sun. This time occurs at 1530 universal time (UT) at
South Pole Station. At this time the magnetic field lines of the
Earth link the aurora to the dayside magnetosphere. The mag-
netosphere has a pair of morphological singularities on the
dayside, the cusps which may be the entry points of particles
from the solar wind. Akasofu (1972-a, 1972-b) has studied the
behavior of auroras during magnetic midday using all-sky cam-
eras at South Pole Station. Eather, Mende, and Weber (1979)
have used photometer data and found a systematic relationship
between the position of the cusp-associated auroras and the
intensity of the nighttime auroral electrojet current.

More recently Eather (1984) has operated a high-time-resolu-
tion image-intensifier slit camera at South Pole Station where he
was able to monitor the latitudinal behavior of auroras 24 hours
a day during the polar night. This camera operated in the 6,300
angstrom oxygen emission characteristic of the soft, particle-
produced cusp auroras. Eather's high time resolution instru-
ment permitted the observation of rapid latitudinal motions of
the aurora. It appears from the data that the rapid poleward
movements do not seem to occur prior to local magnetic mid-
night (opposite of magnetic midday) and that rapid equator-
ward movements seem to occur preferentially after local mag-
netic midday. The single dimensional nature of the slit camera
leaves a few ambiguities regarding the observations which can
be resolved by a two-dimensional, image-intensified 6,300 all-
sky camera. It was envisaged that such a device could separate
the latitudinal effects from temporal fluctuations. In addition
the imaging camera would be able to describe the characteristics
of these observed rapidly moving forms.

To make the observations a special instrument had to be built.
The instrument had to take low-light level observations of the
6,300 angstrom emission of the polar cusp auroras. Large all-
sky field of view and narrow spectral resolution were also a
requirement. We have used an image-intensified photographic
version of the instrument described by Mende, Eather, and
Aamodt (1977). Figure 1 illustrates the instrument.

A special 170-degree fish-eye lens is mounted inside the
double dome. This produces an image of the entire sky at the
location of the filter. The filter selects a narrow 30-angstrom
band from the incoming light. The image intensifier camera
objective re-images and demagnifies the image on the pho-
tocathode of the image tube. The image tube is a microchannel
plate-intensified second generation intensifier which has a light

amplification gain of fifty thousand. The intensified image is
once again re-imaged on the film plane by the combination of
the 85 and 50 millimeter lenses.

During the winter of 1983 the camera was used to make
observations. The camera was operated continuously with a 2-
second exposure every 3 minutes.

A collage of a typical day of observation is shown on figure 2.
The exposure nearest to the hour was printed for the 24-hour
period starting at 0600 UT on 8 June 1983 and ending at 0600 UT

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 UT was located on the
top of the picture. Thus the frame nearest to magnetic midnight
is at the bottom. The collage attempts to represent the in-
stantaneous view of the auroral oval from above during the
apparent rotation of the Earth around the magnetic pole.

From this collage we can see these general properties of the
auroral oval:
• The auroral oval is continuous. There is aurora in every

frame. Just prior to midnight the aurora goes very far equa-
torward and but there is distinct aurora at the edge of the
frame. This, therefore, contradicts some of the reports which
have maintained that there is a significant gap in optical
aurora near midday.

• The diurnal shift of the auroral oval is clearly visible. The
aurora generally takes up its most poleward position during
midday and its most equatorward position at midnight.
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Figure 1. Schematic diagram of the image intensified mono-
chromatic all-sky cameras. ("mm" denotes millimeter.)
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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.
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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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Solar seismology at the South 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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