
onstrate very clear correlations. All-sky images for the various
features also are shown in the figure.

The small-area optical pulsation at 0433 universal time (UT)

leaves very little trace on the magnetometer. At 0433:10 hr a
much wider area pulsation appears, one that produces notice-
able positive excursion of the magnetometer trace. Perhaps the
most distinct magnetometer pulse occurs shortly after 0434 UT.
The television shows directly the shape and size of the optical
pulse causing the magnetometer excursion. A similar event
occurred at 0434:35 UT. Most of the properties of these types of
magnetometer and optical correlations have been explained in
terms of ionospheric currents (Arnoldy et al. in preparation)
and or field-aligned currents (Engebretson et al. in prepara-
tion). These television images will be able to clarify the relative
importance of ionospheric currents in the generation of mag-
netic signatures.

In early studies at South Pole Station, scanning photometers
were used to monitor the dayside cusp aurora! precipitation.
The position of the dayside cusp is an important parameter for
the understanding of magnetospheric dynamics; for the contin-
uous monitoring of the cusp a new low-maintenance instru-
ment, the image-intensified slit camera, was developed (Eather
and Mende 1981).

For the 1982 austral winter a new instrument has been added
at South Pole Station, the image-intensified, all-sky film camera.
The addition of this instrument became necessary because work
with the meridian slit camera identified new features in the cusp
precipitation. These are meridianally moving structures proba-
bly associated with Sun-aligned arcs. To see these structures,
we needed highly sensitive, two-dimensional image data. Since
conventional all-sky cameras are not sensitive enough to pick
up 90 percent of the low-level cusp activity, we constructed a
special monochromatic (6,300-angstrom), image-intensified all-
sky camera for this purpose. The camera was installed at South
Pole Station for data collection during the austral winter of 1982.
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Magnetic field and particle
precipitation observations

at the South Pole

L. J. LANZEROTTI and L. V. MEDFORD
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T. J. ROSENBERG

University of Maryland
College Park, Maryland 20742

As a part of a new program to study the Southern Hemi-
sphere magnetospheric cusp region at Amundsen-Scott South
Pole Station, magnetic field and riometer measurements are
being made in association with a variety of other upper at-
mosphere geophysical investigations. The purpose of these
studies is to learn more about the physical processes that oper-
ate in the magnetospheric cusp region, particularly as related to
the entry of interplanetary plasma into the magnetosphere and
its penetration to the ionosphere and upper atmosphere. It has
been suggested (e.g., Bolshakova, Troitskaya, and Hessler 1975;
Rostoker, Samson, and Higuchi 1972) that a wide range of
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Figure 1. Magnetic field and riometer data from the South Pole
Station on 29 December 1981. MHz = megahertz; dB = decibels; nr
= nanotesla; ur = universal time; H = north-south; D = east-west; z
= vertical.
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Figure 2. Magnetic field and riometer data from the South Pole
Station on 30 December 1981. See figure 1 for explanation of
abbreviations.

hydromagnetic waves can be present in the cusp region. The
objective of this detailed study of magnetic field and riometer
variations in the cusp region is an understanding of the phe-
nomena in the context of magnetospheric dynamics.

The magnetic field measurements are being taken by a flux-
gate magnetometer; field variations in the geomagnetic north-
south (H), east-west (D), and vertical (Z) directions are being
measured. The magnetometer is similar to the instruments
used at Siple Station and at a number of stations in the Northern
Hemisphere conjugate to Siple (Lanzerotti, Hasegawa, and Tar-
taglia 1972). The instrument has a noise level of about 0.25
nanotesla. Cosmic radio noise is being measured by two riome-
ters located at South Pole Station whose center frequencies are
20.5 and 30 megahertz. The magnetometer and riometer data,
together with data from several other geophysical sensors, are
multiplexed, digitized, and written in computer-compatible

format on magnetic tape. Both the riometer and magnetometer
voltage outputs are sampled at 1-second intervals.

The data plotted in figures 1 (page 235) and 2 are for 2 of the 14
days of data obtained during the 1981-82 austral summer. These
data are selected to illustrate both the large fluctuations in the
magnetic field that can be observed during local daytime and
the association of the magnetic field and riometer
measurements.

At the bottom of each figure is plotted the D-component
magnetic field data for 24 hours during 29 and 30 December
1981. The solid and open triangles indicate local magnetic mid-
night and local magnetic noon, respectively, at the South Pole.
Higher resolution data for all three magnetic field components
and the two riometer frequencies are shown for a selected
interval on each of the days. These latter data illustrate in more
detail the fluctuations in the magnetic field and the association
between ionosphere fluctuations (reflecting particle precipita-
tion) as measured by the riometer and magnetometer fluctua-
tions. The data of 29 December show rather good association
between fluctuations in the cosmic noise absorption and the
magnetic field variations; the correspondence is not as good
during the interval plotted for 30 December.

Future work with these data will involve examination of high-
er time resolution variations in the magnetic field to study
hydromagnetic waves in the cusp and their relationship to
particle precipitation. It can reasonably be expected that these
data, together with their study in conjunction with other
geophysical measurements in progress at the South Pole, will
provide considerable new insights into the physical processes
in the magnetosphenc cusp.

The logistics support for the Bell Laboratories measurements
is provided by the Division of Polar Programs of the National
Science Foundation (NSF). The work at the University of Mary-
land is supported by NSF grant DPP 79-25014.
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Electron precipitation effects
associated with VLF radiowave

transmissions from Siple Station

T. J. ROSENBERG

Institute for Physical Science and Technology
University of Maryland

College Park, Maryland 20742

From the inception of Stanford University's very-low-fre-
quency (vu) wave injection experiments at Siple Station in 1973,
evidence of controlled precipitation of energetic electrons into
the upper atmosphere has been sought with a variety of tech-
niques. Although wave growth and suppression effects, as well
as discrete emission triggering, have provided ample evidence
that wave-wave and wave-particle interactions are induced in
the magnetosphere by the Siple vu transmitter, definitive evi-
dence of related particle precipitation effects has not been found
in previous work. In this article, two examples of X-ray, riome-
ter, and magnetometer variations are presented as evidence of
the influence of Siple VLF transmissions on particle
precipitation.
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