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A very-low-frequency (vu:) radio observing program at
Palmer Station was established in 1978 by Stanford Univer-
sity. Major objectives of the program included imple-
mentation and development of vu: direction-finding (DF),
support of Siple Station vu: transmitting experiments,
and whistler studies of the magnetosphere at lower-middle
latitudes.

A primary objective of the DF installation is the tracking
of whistler path endpoints and hence the detection of bulk-
flow velocities of the corresponding field-aimed magneto-
spheric paths. A whistler is an electromagnetic signal that
is generated by lightning discharge and travels along
the Earth's magnetic lines of force. With the classical
frequency-time or dispersion techniques, only the north-
south or equatorially radial component of motion may be
estimated. A data set acquired at Palmer on 3 October 1978
shows that multi-hour tracking is indeed achievable by the
DF technique. East-west drifts of two whistler ducts were
detected over a period of several hours prior to local mid-
night. Further study of this and other cases should provide
important extensions of knowledge about the penetration
of magnetospheric electric fields and associated convection
patterns into the dense plasmasphere.

Important new results have been obtained relative to the
scattering of energetic electrons into the ionosphere by
whistlers propagating in the magnetosphere. This scatter-
ing is manifested by amplitude perturbations of fixed-
frequency vu: signals propagating at nighttime in the
Earth-ionosphere waveguide (Helliwell, Katsufrakis, and
Trimpi 1973). Several case studies from October 1978 at
Palmer are providing the first data about how the ampli-
tude perturbations depend upon scattering whistler am-
plitude, whistler component structure, and whistler path

location. During some intervals, an approximate propor-
tionality has been observed between the size of the fixed-
frequency signal perturbation and the scattering whistler
amplitude. Path endpoint location is important; in all cases
seen thus far the endpoint was equatorward of the station
and in a direction within about 30° of the great circle path
of the affected fixed-frequency signal. In several cases,
amplitude perturbations were seen simultaneously on the
paths of stations NSS (21.4 kilohertz) and NLK (18.6 kilo-
hertz). The corresponding arrival bearings at Palmer are
separated by about 30°.

The direct subionospheric signal propagating from the
Siple vu: transmitter to Palmer Station exhibits an anom-
alous arrival bearing on the tracking/DF system operated
at Palmer. However, two-hop whistler signals exiting
the ionosphere near Siple and propagating northward to
Palmer show no evidence of an anomaly. The approxi-
mately 50° to 70° departure of the direct signal from the
expected angle is now being interpreted as the result of the
horizontal polarization of the signal transmitted from the
21-kilometer longwire dipole antenna at Siple. The antenna
is oriented perpendicular to the Siple-Palmer direction.
The horizontal polarization is essentially preserved follow-
ing the single reflection from the ionosphere along the
1,400-kilometer path. It leads to a large arrival error, one
that is predicted by the design theory of the DF analyzer in
the receiving system (Leavitt 1975). On the other hand, the
arriving two-hop whistler-mode signal is expected to ex-
hibit a significant electric field component in the plane of
incidence, and, according to the tracker theory, should give
a reliable bearing. The behavior of the anomaly is sensitive
to the reflection properties of the ionosphere; this point is
being investigated further.
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