
tape reader, floppy disk storage, and Teletype and video ter-
minals. The computer uses a Stanford-built real time operat-
ing system that will enable output frequency and power
changes to be made every millisecond (ten times faster than
the present system). Transmitter signals are generated by two
frequency synthesizers under computer control, whose out-
puts are combined in an exciter, also controlled by the com-
puter. The synthesizer signals can be added or multiplied
together; their amplitudes can be controlled individually or in
combination. The phase of the signals can be reset
automatically, resulting in a wide range of possible transmit-
ted signals. Once the transmitter has been set up, it can be
turned on or off automatically.

Many wave-injection experiments are now done in real
time; that is, operators monitor the results of their transmis-
sions via reports over the ATS (Applications Technology
Satellite) link from the receiving station at Roberval, Quebec,
and adjust the transmitter frequency or power according to
reported changes in magnetospheric propagation conditions.
The new transmitter allows the operator in this type of experi-
ment much greater flexibility. With the new transmitter, Siple
will be the only facility in the world capable of transmitting
significant radio power at frequencies as low as 1 kilohertz.

This work was supported by National Science Foundation
grant DPP 76-82646.

Energy flux in the solar wind and
magnetospheric substorms

S-I. AKASOFU

Geophysical Institute
University of Alaska

Fairbanks, Alaska 99701

The auroral oval delineates approximately the boundary
of the polar cap, that area from which the open magnetic flux
originates. Thus, the area bounded by the oval (the size of the
oval) provides a measure of the open flux, and because this
open flux constitutes the main part of the tail of the mag-
netosphere, the size of the oval is also a measure of the effi-
ciency of the solar wind-magnetosphere dynamo. When the
dynamo efficiency is high, the size of the auroral oval tends to
be large. For these reasons, it is of great importance to find
parameters that control the size of the oval and the dynamo
efficiency (Akasofu, 1977).

One of the most important subjects in the field of mag-
netospheric physics during recent years has been a search for
the accurate form of solar wind quantity which controls the
efficiency of the dynamo and the size of the oval. Already, a
number of workers have demonstrated that the B (north-
south) component of the interplanetary magnetic field (IMF)
is an important parameter in this regard; however, P. Per-
reault and I have found that it is not the best quantitative
parameter. The antarctic region is better suited to the study of

this problem than is the arctic region because a much greater
part of the oval can be seen over the antarctic region
(Akasofu, 1978). Thus, we have been concentrating on trying
to find an interplanetary parameter that can predict the size
of the auroral oval on the basis of antarctic auroral data.
Figure 1 shows the afternoon-evening half of the auroral oval
over the antarctic region at about 1700 universal time for 22
successive days, from 18 June to 9 July 1973.

During this search we have found an interesting quantity
which correlates well with the auroral electrojet index. This
quantity, €(t), can be expressed by

€(t) = VI BI 2 (f0sin2)2,
where V = solar wind speed,

I B = magnitude of the IMF,
6 = angle between the IMF vector and the mag-

netospheric field vector at the front of the
magnetosphere, and

A = 7 earth radii.
Thus, €(t) is the product of the electromagnetic energy flux of
the solar wind and the area of the magnetosphere through
which the electromagnetic energy flux enters; the size of the
area is controlled by the orientation of the IMF vector with
respect to that of the magnetospheric magnetic field at the
front of the magnetosphere.

Figures 2 and 3 show examples of the correlation between
€(t) and the auroral electrojet index. We believe the correla-
tion is good enough to be used in predicting substorm activity
by measuring the quantity €(t) at the libration point (approx-
imately 240 earth radii upstream of the solar wind). We are
studying details of the relationship among e(t), the auroral
electrojet index, and the size of the auroral oval.

This research was sponsored by National Science Founda-
tion contract o pp 71-04051.
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Figure 1. Afternoon-even-
ing half of the auroral oval
at about 1700 universal
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days.
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Figure 2. Relationship between the interplanetary electro-
magnetic energy flux €(t) and the substorm index auroral

electrojet, February 1974.
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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
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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
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