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Figure 3. Relationship between the interplanetary electro-
magnetic energy flux €(t) and the substorm index auroral

electrojet, April 1974.

Figure 1. Rapid onset ("spike") absorption recorded at South
Pole Station 2 June 1975. Spike begins at 0430 universal time.
Scale: 15 minutes per vertical grid line. Recorder imprints a

data point every 2 seconds.

SPIKE EVENT SOUTH POLE 215OZ II MARCH 1975

References

Akasofu, S.-!. 1977. Physics of Magnetospheric Substorms. D. Reidel,
Dordrecht, Holland.

Akasofu, S.-I. 1978. Recent progress in antarctic auroral studies. In:
Antarctic Research Series, 29 (L. J . Lanzerotti and C. G. Park, eds.).
American Geophysical Union, Washington, D.C. p. 157.

High-latitude ionospheric
absorption

H.J. A. CHIVERS

Department of Applied Physics and Information Science
University of California, San Diego

Lajolla, California 92093

Observations of the ionospheric absorption of galactic
radio waves using the riometer technique continued during
1977 at South Pole, Siple, McMurdo, and Vostok Stations,
together with the Northern Hemisphere conjugate stations at
Roberval, Canada, and at Frobisher Bay, Northwest Territo-
ries. The recordings have been cataloged and scanned and
are at the National Geophysical and Solar-Terrestrial Data
Center, National Oceanic and Atmospheric Administration,
Boulder, Colorado 80302. They are available to other
research groups to complement studies of solar-terrestrial in-
teractions made by both satellite and ground-based sensors.

Investigation of fast onset absorption events ("spikes") ob-
served at South Pole Station during 1975 and 1976 was com-
pleted during the year. A sample recording of a spike event is
reproduced in figure 1. (Although a chart speed of 1 inch per
hour was used, the rapidity of the onset of absorption is
clearly indicated. The pen recorder imprints a data point cv-

TIME

Figure 2. Ratio plot and absorption profiles for typical spike
event.

ery 2 seconds rather than continuously; by simply counting
dots, we can see that the rapid increase in absorption takes
place in about 2 minutes.) Some of the spike events have been
analyzed in detail by reading the chart records at half-
millimeter intervals, which corresponds to a time resolution
of 0.61 minute. The ratio of the absorption at 30 megahertz
(MHz) to that at 51.4 MHz has been calculated for each pair of
data points; these ratios are plotted in figure 2 along with the
individual absorption profiles. If the absorption had occurred
high in the atmosphere over a region that filled each beam,
the ratio of absorption throughout the event would remain at
a fixed value of 2.94, indicating that the absorption depends

LC)

cI

0'
0

2
3
4
5

2

October 1978	
211



0.1	0.2 0.3	0.5 0.7 1.0	2	3	5	7	10

I-

2.5

C')

2.0

Q
N,

1.5

a-

C')
m 10

ABSORPTION AT 51.4 MHz in dB

Figure 3. Median values of absorption ratio compared with
theoretical values for various widths and absorptions.

on the inverse square of the observing frequency. Figure 2 in-
dicates that this was not the case; in fact, the absorption
varied from about 1 to about 3 during the course of the first
part of the event. This indicates that either the spectrum of
the precipitated electrons is initially very hard or the absorp-
tion occupies only a fraction of each antenna beam. The fact
that the spikey appearance of the absorption does not result in
• perturbation of the ratio indicates that the spike is caused by
• rapid change in the flux of the precipitation rather than by a
rapid change in spectral characteristics or spatial extent.

If the low value of the ratio at the beginning of a spike
event is caused by spectral hardening, then the values indicate
that particles with an energy in excess of 10 million electron
volts would predominate at the beginning of the event. This is
unlikely (see, e.g., Axford and Nielsen, 1977) . The change in
absorption ratio during spike events is most likely due to the
absorbing region's initially being narrower than the beam
width of wide-beam antennas. This was tested using South
Pole data. For each of the 200 pike events recorded there dur-
ing 1975 and 1976 the value of absorption at the peak was
calculated and a ratio derived. The values were then com-
bined so that for a particular value of absorption observed at
51.4 MHz, a median value of the ratio was derived. Although
the raw data show a large scatter, as might be expected from a
group of unrelated events, the median clearly shows that the
ratio decreases as the absorption increases. To obtain a
description of a typical event, the median values were com-
pared with theoretical curves derived for a model in which
the absorption is distributed as a Gaussian strip across the an-
tenna beam. Curves were drawn for various characteristic
widths expressed as a fraction of antenna-beam width. The
results are shown in figure 3, which also indicates values of
absorption occurring at the center of the Gaussian strip. The
trend in the median values is similar to the trend indicated by
the model; 0.2 is a typical characteristic width. Since the
beam width was 60° between half power points, the half-
width of the absorption strip is 36 kilometers, assuming the
altitude of the absorbing region is 90 kilometers.

These results indicate that the spike events are caused by a
rapid onset of precipitation over a narrowly confined region
that gradually spreads to cover the whole beam in a period of
10 minutes or more. The peak in the absorption appears to be
caused by a rapid increase in the precipitated flux rather than
by a dynamic change in the spectrum of precipitation. This
has been verified by a compar.on between observations of
precipitated electrons made with the geostationary satellite
ATS-6 (Mcllwain, C. E., personal communication), and
spike events observed at a station of approximately the same
field line (Hargreaves, J . K., personal communication).

Now that close association between riometer and satellite
measurements has been established, it is proposed to extend
the observing system at South Pole Station to include narrow-
beam antenna and digital recordings of the data. Cooperative
programs will be maintained at the other stations.
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Polar cap geomagnetic variations
studies

A. N. ZAITZEV

Institute of Terrestrial Magnetism
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Ground-based observations of magnetospheric substorms
are still an important tool for research in space physics. Data
from stations located in the auroral zones and the polar caps
have led to investigations and discoveries of events that were
not known earlier. Among these recent findings are several
important discoveries, most notable being the connection be-
tween the interplanetary magnetic field and geomagnetic
variations seen from the polar cap (Mansurov, 1969), the pre-
cipitation of particles directly through the cleft of the mag-
netosphere into the ionosphere (Heikkila and Winningham,
1971), and the realization of the continuity of the auroral oval
(Akasofu, 1976).
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