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During periods of moderate geomagnetic activity, the South
Pole (74° invariant latitude) moves under the dayside cusp and
is in the polar cap during magnetic nighttime. When the auroral
oval becomes contracted during periods of low magnetic ac-
tivity, the South Pole can be in the dayside magnetosphere and
under the nightside auroral oval. Because of the proximity to
and presence in the polar cap for extended periods, it is of
interest to investigate the occurrence of Pc 1 magnetic pulsa-
tions, particularly structured events at the South Pole.

Structured Pc 1 pulsations are generally believed to be the
result of ion-Alfven wave-resonant interactions. Alfven waves
in the Pc 1 category (0.2 to 5 hertz) have short enough wave-
lengths to propagate between the conducting ionosphere at
each end of the line of force. Structure in the Pc 1 emission
results because of dispersion and other propagation effects act-
ing on the bouncing wave packets between conjugate reflection
points. Structured Pc 1, therefore, should be generated only on
closed magnetic field lines, and in fact, the cyclotron resonance
theory favors a region where cold plasma gradients exist, such
as the plasmapause near L = 4 (Nishida 1978). The presence of
structured Pc 1 at the South Pole can therefore be a measure
whether the South Pole field lines are closed and/or a measure
of the ability of the Pc 1 signals to propagate in the horizontal
duct formed by the ionosphere and the region of maximum
Alfven speed from a lower latitude source (Manchester 1966;
Greifinger and Greifinger 1968).

Spectrograms of the first 150 days of 1982 were made of the
South Pole data. Many examples of structured Pc 1 were found.
An example of such an event is given in figure 1 along with
spectrograms from Siple (about 1 hour later in local time than
the South Pole and located at an invariant latitude of 61°) and

Siple's northern hemisphere approximate conjugate, Roberval,
Canada. The data from each site are displayed according to
polarization of the signal: linear, left, and right. It is apparent
that much of the Pc 1 at the South Pole is coincident with the
lower latitude events. Although it is difficult to determine from
the data in figure 1, the Siple/Roberval-structured conjugate
data are generally 180° out of phase, consistent with an inter-
hemisphere bouncing wave packet, while the South Pole struc-
ture is in phase with Siple. To explore further the South Pole Pc 1
relationship to Siple, we have tabulated the number of hours
that Pc 1 occurred at Siple and Pole as a function of universal
time. This diurnal study is given in figure 2 along with a break-
down of the number of events recorded at the South Pole and
the number of events simultaneous at both sites for each month
along with the monthly magnetic Ap index. Local magnetic
midnight at South Pole and Siple are 0330 and 0430 universal
time, respectively. There is clearly a minimum occurrence rate at
local midnight for both sites. Siple has a much larger number of
events than the South Pole, particularly during the local after-
noon hours. The South Pole has maximum occurrence just
before local noon, and most of the eight South Pole events not
measured at Siple occur during this local time. Finally, during
months of high magnetic activity as given by a large Ap index,
the occurrence rate at the South Pole is dramatically reduced.
For instance, in April, only one event was recorded at the South
Pole (it was also coincident with a Siple event) while 55 were
measured at Siple.

Several preliminary conclusions can be drawn from this
study. First, it is well known that the generation of Pc 1 favors
the recovery periods of magnetic storms so the nighttime mini-
mum is apparently related to auroral events. Based on what
we've learned from both the phase relationship and the strong
coincidence of South Pole events with Siple, we can conclude
that it is likely that the South Pole signals are horizontally
ducted from lower latitudes. Finally, the South Pole noon max-
imum and the inverse correlation with magnetic activity (Ap)
suggests that the horizontal ducting is strongly dependent
upon the magnetic field topology and/or ionospheric
conditions.
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Figure 1. Polarization spectrograms from South Pole, Siple, and
Roberval. For each site, the top, middle, and bottom panels are
linear, left circular, and right circular polarizations, respectively.
("Hz" denotes "hertz:' "UT" denotes "universal time:')
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Figure 2. Diurnal study of the number of hours in which Pc 1 oc-
curred for the first 5 months of 1982. The top panel is the occurrence
rate for coincident South Pole and Siple events. The tabulation
breaks out the number of hours by month for South Pole and coinci-
dent South Pole and Siple events along with Ap. ("UT" denotes
"universal time:')
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