
azimuth of 299°. The actual time of eruption was not known.
The observed signal arrival time was 0441 UT. Assuming a
velocity of 295 meters per second, the eruption was estimated to
have occurred at 2040 UT on 4 April. This estimate was in agree-
ment with local observations. An estimate of the energy release
of the Galunggung eruption was calculated and is given in table
1.

Over the years, Windless Bight has proven to be an excellent
site for the detection of infrasound due to its extremely low
average wind noise. The ability to detect infrasonic signals from
major volcanic eruptions anywhere on the globe has been
shown by the five eruptions (four from El Chichonal and one
from Galunggung) detected in 1982.

The principal investigator was Charles Wilson; he was in the
field in January 1982 and January 1983. Other field personnel
were: B. David Spell (January 1982), Ian Wilson (January 1983),
Bruce McKibben (December 1981 to November 1982 and Janu-

ary-February 1983), and Kathleen Driscoll (October 1982 to Jan-
uary 1984).

This research was supported by Air Force Office of Scientific
Research under contract F49620-81-C-0091 and National Science
Foundation grant DPP 81-21669.
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Riometry in Antarctica
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As part of the expanding facilities for upper atmospheric
physics research at South Pole and McMurdo Stations, the Uni-
versity of Maryland installed a digital data acquisition system at
both stations during the 1981-1982 austral summer season. In
the 1982-1983 summer season, an identical system was in-
stalled at Siple Station, and a 30 megahertz riometer was placed
at Palmer Station. The data acquisition systems now operating at
all stations (except Palmer) are designed to digitize and record
analog signals at any one of three fixed sampling rates: 10, 1, or
0.1 hertz. The University of Maryland riometers (Siple: 30
megahertz; McMurdo: 30 and 51.4 megahertz; South Pole: 20.5,
30, and 51.4 megahertz) are sampled at the 1-hertz rate. In
addition, at Siple and South Pole Stations, magnetic (1 hertz; 10
hertz), very-low-frequency emission (1 hertz), and auroral in-
tensity (1 hertz) variations are recorded at the indicated sam-
pling rates.

Simultaneous digital recording of complementary signals is
an extremely valuable aid toward the understanding of pro-
cesses occurring in the Earth's upper atmosphere. To demon-
strate the importance of this, we will examine, briefly, some
examples from South Pole and McMurdo Stations recorded
during the first year of operation. We limit this report to a

consideration of the riometer data and some accompanying
magnetic variations from the Bell Laboratories' fluxgate
magnetometer.

The riometer is sensitive to processes in the ionosphere that
perturb the signal level of the radiation the receiver detects. In
common use, the broadband radiowave noise emanating from
the galaxy serves as a steady source of radiation. Two
ionospheric processes that may affect the received power of this
signal are attenuation (absorption) by local electron density
enhancements such as are produced by energetic particle pre-
cipitation and scattering of the signal by large-scale density
irregularities (see, for example, D'Angelo 1976, 1978, 1981).
Each riometer is sensitive to a specific frequency of the source
radiation. Because of the vertical structure of the ionosphere,
multiple riometers operating at different frequencies provide
information about the intensity, hardness (characteristic ener-
gy), and physical extent of electron precipitation from the mag-
netosphere, in the case of D-region absorption. Also, it may be
possible to assess the size, or spacing, of large-scale perturba-
tions capable of selectively scattering radiation of a particular
frequency.

The absorption event shown in figure 1 is typical of numer-
ous similar events that occur at South Pole Station in the pre-
magnetic-midnight time sector. This event is noteworthy for
several reasons. The rapid onset of the event and its short
duration indicate a rapidly moving disturbance. The assump-
tion that the disturbance is in motion is supported by the charac-
teristic shape of the magnetometer Z-component, suggesting a
moving horizontal current system which passes overhead at
approximately 2255 universal time (UT) when Z = 0. Notice that
the 20.5 megahertz riometer signal is completely blanked out
briefly during the event, indicating a very intense electron
precipitation.

Figure 2 shows a type of event that occurs frequently at
McMurdo Station, particularly in the summer months. The
figure represents the band-pass filtered 30 megahertz riometer
signal for 5 successive days in 1982; the plots are centered about
magnetic noon (approximately 2030 UT). Note the wavelike
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Figure 1. Pre-midnight absorption event at South Pole Station.
("MHz" denotes megahertz; "UT" denotes universal time; "nT" de-
notes nanotesla.)

nature of the perturbations with quasi-periods in the 10-30
minute range and the often abrupt change in character of the
oscillations at noon. Because satellite particle measurements in
the polar cap rarely show significant electron fluxes above a few
kiloelectronvolts, it is not obvious that this phenomenon is
caused by absorption due to modulated electron precipitation-
produced density enhancements. On the other hand, the effect
may be related to scattering from density irregularities caused
by plasma instabilities, as suggested in the references cited.
This can be tested by examining data from instruments that
provide other information about ionospheric electric and mag-
netic fields and particle precipitation. Preparations are now in
progress to install a 3-axis magnetometer at McMurdo Station,
as part of our 1983-1984 summer program.

This work was supported by National Science Foundation
grant DPP 79-25014. Participating in the antarctic field activities
from the University of Maryland were T. J. Rosenberg, L. F.
Lutz, and D. L. Detrick. Our research efforts in Antarctica
during 1983 are being aided by numerous individuals from
cooperating institutions. We would like to acknowledge the

1 April

	

—0.5 1	 L_LL	I

2 April

0.5- 3 April

	

0.5	April

ro

1500 1700 1900 2100 2300 0100 UT

30 MHz Riorneter 1 McMurdo, 19B2

Figure 2. Band-pass filtered 30 megahertz riometer signal at
McMurdo Station. ("MHz" denotes megahertz; "UT" denotes univer-
sal time; "dB" denotes decibel.)

valuable assistance of Kay Driscoll (University of Alaska) and
John Woodbury (Bartol Research Foundation) at McMurdo Sta-
tion, Mike Trimpi (Stanford University) at Palmer Station, John
Green and Dave Shafer (Stanford University) at Siple Station,
and Jim Hetrick and Ken Mighell (Bartol Research Foundation)
at South Pole Station.
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