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The occurrence of propagating wave-like distur-
bances in the ionosphere is well documented, but
the cause of the disturbances and their role in the
energy balance of the atmosphere is poorly under-
stood (for reviews see Francis, 1975; Vasseur et

Figure 1. Map showing locations of stations involved in this
experiment (dots) and the corresponding ionospheric reflec-
tion points (crosses). Also shown are contours of constant

dip latitude.

al., 1972). We describe an experiment deployed
during the 1975-1976 austral summer in the Ant-
arctic Peninsula region to investigate the mor-
phology of the disturbances, with particular em-
phasis on the identification of the sources of their
energy. This is a joint undertaking by the Univer-
sity of Leicester and the British Antarctic Survey
(BAs) in collaboration with the instituto Antártico
Argentino and the U.S. National Science Founda-
tion. It forms part of the U.K. contribution to the
International Magnetospheric Study and will be in
operation for 2 years.

The experimental technique utilizes the doppler
principle that the frequency of a radio signal prop-
agating via the ionosphere will vary as its phase
path changes with time. Traveling disturbances at
ionospheric heights produce such changes, and
thus their periods can be determined from con-
tinuous monitoring of the induced frequency
shifts. If three transmitters are spaced around a
central receiver, the horizontal velocity component
of the disturbances can also be found by inter-
comparison of the three doppler signatures (for
technical details see Davies et al., 1962). For the
Antarctic Peninsula experiment (figure 1), the re-
ceiving station is located at the BAS geophysical
observatory on the Argentine Islands (65°15'S.
64°16'W.), and the transmitters are sited at the
United States' Palmer Station on Anvers Island
(64°46'S. 64°05'W.), the Argentine base Almirante
Brown in Paradise Bay (64°53'S. 62°53'W.), and the
BAS base on Adelaide Island (67°46'S. 68°56'W.).
The resultant triangle of reflection points in the
ionosphere is not ideal because of the relatively
long path to Adelaide. However, field trials carried
out during the 1974-1975 austral summer and
theoretical studies have shown it to be quite ade-
quate.

The results obtained from Antarctica are illus-
trated by figures 2 and 3. Figure 2 shows typical
summer local night behavior for a period of mod-
erate magnetic activity (Kp=24). The dominant
feature is a long period wave of about 2 hours with
shorter period waves (-20 minutes) superposed.
The long period wave is a so-called "large scale"
disturbance originating in the auroral zone to the
south, while the shorter period waves are "medium
scale" disturbances whose origins are more obscure.
Insufficient data are yet available for detailed mor-
phological studies, but it already is clear that dop-
pler amplitudes are largest during local night and
are correlated with magnetic activity. Figure 3
shows an example of very short period oscillations
(period —1 minute), which are a surprisingly com-
mon feature of the data. Similar oscillations have
been observed over the polar plateau (Davies and
Jones, 1968), but their origin is not yet known. We
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Figure 3. Doppler frequen-
cy changes measured on a
signal frequency of 4.642
megahertz for the period
2130 to 0020 UT on the

night of 3-4 April 1975.
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intend to report more fully on the data in the near
future.
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