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Pc 1 pulsations are a class of naturally occurring, nearly
sinusoidal, fluctuations in the Earth's magnetic field with
frequencies between 0.2 and 5 hertz. When observed in
subauroral latitudes these pulsations are often structured
sequences comprised of repetitive rising tones. While the
entire pulsation train may last an hour or more the individ-
ual pulses are separated by a few minutes in time. The
characteristics of each repetition are determined by the
plasma conditions at the pulsation's source and the index of
refraction along the path of propagation. Plasma waves in
this frequency range have wavelengths much smaller than
the scale of the Earth's field and propagate freely as packets
guided by the local magnetic field. The medium in which
the waves travel is dispersive, with an index of refraction
that increases with frequency for this mode, causing the
higher frequency components to lag behind the lower fre-
quency components. Thus, a burst of radiation may be
generated by an ion-cyclotron associated instability near
the Earth's equator a few Earth radii from the Earth. The
packet then propagates along the field to the ionosphere
where it is reflected to retrace its path along the field. The
result of many passages from hemisphere to hemisphere is
recorded on the ground as a sequence of wave-like bursts
(originally called "pearls" due to the appearance of their
waveform on charts) sometimes lasting for hours (see Ja-
cobs 1970).

Ordinarily one would expect to observe Pc 1 pulsations
only at sites near the field line along which the packet
travels. To be sure, it is at middle latitudes that the signal
amplitudes are the largest. However, the events are also
observed at sites quite distant from the apparent source. It
is thought that propagation to distant locations takes place
primarily through an ionospheric wave-guide. The wave-
guide is a result of the increased ionization density in the
F-region of the ionosphere with the wave-guide centered
near 300 kilometers. In order to propagate in the wave-
guide perpendicular to the Earth's field, some of the origi-
nal, left-hand Pc 1 energy must be converted to energy in
a right-hand mode. The detection of right-hand polarized
Pc is indicates propagation through the ionospheric duct
from distant sources (Manchester 1966).

A three-component induction magnetometer system has
been operated at the Soviet Union's Vostok Station (78°28'S
106°48'E) for a number of years. The system has recorded
magnetic pulsation data over the frequency band from zero
to 30 hertz during this period in both direct record and
digital formats. Although the polar cap is not near primary
sources of Pc 1 band radiation such signals do occasionally
occur there indicating propagation from distant low-
latitude regions into the polar cap via the F-region, iono-
spheric duct.

We show in the figure three sets of data, displayed in
sonagram format, which contain Pc 1 emissions. The data
were recorded on 28 to 29 July 1977 during the Inter-
national Magnetospheric Study (IMs) at College, Alaska;
MacQuarie Island, Australia, and Vostok, Antarctica. The
College pulsations have been the subject of a detailed study
(Olson and Heacock 1980). The source of the pulsation se-
quence near 0.6 hertz which occurs between 2330 universal
time (UT) and 0010 UT has been located near L =6. The
pulsations were evidently generated by the enhanced injec-
tion of plasma sheet particles into the magnetosphere as the
interplanetary magnetic field turned southward at 2330 ur
increasing magnetospheric convection. This fresh plasma
destablilized the plasma at the outer edge of the plasma-
sphere giving rise to the Pc 1. The pulsations are also visible
at MacQuarie Island which is nearly conjugate to College.
The lack of exact conjugacy results in signals which vary
slightly in their characteristics due to differing distances
from the source region. However, there are many simi-
larities in the two sonagrams indicating the stations were
near the source flux tube.

As can be seen in the sonagram from Vostok there are
traces of a pulsation present at nearly the same time and in
the same frequency band. We believe this signal at Vostok
may represent the ducted Pc 1 generated near the Mac-
Quarie Island-College L shell. We are currently in the proc-
ess of analyzing the polarization content of these records in
order to verify this hypothesis. We believe this pulsation
event will provide information on the state of the F-region
duct and the afternoon sector of the magnetosphere in the
period before the sudden commencement of 0027 UT of 29
July 1977.
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