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Magnetic micropulsations observed on the ground are the
signature of plasma waves that have propagated from a mag-
netospheric source region. Their occurrence pattern and spec-
tral character are a consequence of both the generation mech-
anism and their path-modulation en route to the ground
observer.

Micropulsations in the 0.1-0.4 hertz band, known as Pcl-2
(Fukunishi 1981), have a diurnal occurrence pattern with a day-
time peak (Heacock 1974; Boishakova, Troitskaya, and Ivanov
1980; Popecki et al. 1990). Some interpretations have attributed
this to the localized nature of a proposed cusp source (Bol-
shakova et al. 1980) or to the propagation effects of sunlight on
the ionosphere (Sato and Saemundsson in preparation). This
survey of micropulsations at three high-latitude ground sta-
tions clearly shows a postmagnetic noon occurrence peak for
Pcl-2, even at South Pole, which has no solar day.

Inductions coils were operated at Sondre Stromfjord, Green-
land (750 geomagnetic latitude), Siple (-61') and South Pole
(-74') during 1986. The data for the entire year was Fourier
transformed and presented in spectrograms covering the 0.1-
5.0-hertz range. Events with well-defined spectral peaks (Pc-
type micropulsations) were selected, and information about
them was gathered into a database. The center frequency,
bandwidth, start and stop times, and other information were
recorded for some 4,500 events from all three stations. The

number of times wave power was seen in the 0.1-0.4-hertz
band during 1986 is plotted as a function of local magnetic time
in the figure. Local magnetic noon occurs when the magnetic
meridian of the station intersects a line joining the Earth and
Sun.

All three stations display a diurnal pattern, with a postmag-
netic noon peak. The presence of this pattern at South Pole
eliminates the explanation of sunlight-induced propagation ef-
fects, since South Pole has no solar day. The pattern persists at
South Pole, even during local winter. A single postnoon peak
at all three stations suggests a magnetospheric afternoon
source region. It also argues against the possibility of a cusp
source, which should display a noon-symmetric pattern in-
stead. The possible association of Pc1-2 occurrence with solar
wind parameters and internal magnetospheric energy sources
is currently being studied.
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The diurnal occurrence pattern for Pc1-2 (0.1-0.4-hertz) waves has
a post-magnetic noon peak at three high-latitude stations. The
horizontal axis is local magnetic time, divided into 20 minute seg-
ments. The vertical axis is the number of times (Qty) that wave
power in the 0.1-0.4-hertz band was observed in any 20-minute
segment of the day in 1986. The presence of a diurnal pattern at
South Pole indicates that it is from a magnetospheric afternoon
source and is not a propagation effect of sunlight on the iono-
sphere.
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Observations at high latitude often show that pulsations of
the Earth's magnetic field at Pc 3-4 frequencies (20 to 50 milli-
hertz) are accompanied by similar variations in the intensity of
very-low-frequency (500 to 2,000 hertz) radio emissions. These
so-called quasi-periodic, very-low-frequency emissions are, thus,
a lower frequency analog of the amplitude-modulated radio
signals of the commercial AM radio band.

A recent study by Engebretson et al. (1991) at South Pole
Station showed that simultaneous activity at Pc 3-4 frequencies
in magnetic field, auroral brightness, and very-low-frequency
emissions appeared when South Pole Station was near the foot-
print of magnetic field lines connecting to the outer boundary
of the Earth's magnetosphere (that is, near the cusp/cleft foot-
point). These observations have given new support to theories
that all of these variations are related to upstream waves lo-
cated in the solar wind just upstream from the region of its
interaction with the Earth's magnetosphere.

As a follow-up study, we have looked at the relationship
between quasi-periodic emissions and magnetic pulsations and
their spatial extent by using data obtained during September
1986 from three sites in Antarctica: Halley Bay and Siple sta-
tions lie close to the nominal position of the plasmapause (deep
in the magnetosphere), and South Pole Station is near the day-
side cusp, but at nearly the same longitude, relative to the
Earth's magnetic field, as Halley Bay.

It has been proposed that quasi-periodic emissions originate
in the magnetosphere as the result of the modulation of an
existing very-low-frequency hiss or chorus source by compres-
sional magnetic pulsations, and a straight-ahead path at equa-
torial latitudes has long been assumed for the entry of Pc 3-4
wave power from the region sunward of Earth. As a result,
most previous studies have assumed that the modulated very-
low-frequency emissions arise near the equator on field lines
in the magnetosphere which map directly down to each ob-
serving site (e.g., Sato and Fukunishi 1981). The very-low-
frequency signal itself is considered to arise from electrons
spiraling around the magnetic field, also near the equator.

A statistical study of quasi-periodic and magnetic activity at
Pc 3-4 frequencies showed that both peaked shortly before local
noon at each of the three stations. Although magnetic activity
was clear and strong at all three stations, quasi-periodic activity
was more common and stronger at South Pole Station (102
events) than at either of the lower latitude sites. A comparison
of quasi-periodic activity at South Pole and Halley Bay stations,
which are situated at nearly the same local time, showed that
when activity was observed at Halley Bay, there was essentially
always similar activity at South Pole, but the converse was not
necessarily true. Magnetic pulsations were found in more cases
than were quasi-periodic emissions; in fact, there were no cases
in our data set in which quasi-periodic emissions were present
without accompanying magnetic pulsations.

Figure 1 shows an example of simultaneously recorded ultra-
low-frequency and very-low-frequency signals from South Pole
and Siple stations. The modulations of very-low-frequency
power are highly correlated in both frequency and detailed
waveform at the two stations, suggesting a common localized
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