Last year's VLF records from Byrd and Plateau
Stations have been surveyed to evaluate their quality
and to provide suggestions for next season's operations. At Plateau, considerable trouble was encountered with some of the equipment, such as a standby
power supply and storage batteries, partly because of
inexperience with its operation under antarctic conditions. Although the VLF equipment itself operated
well when the power supplies were sufficiently stabilized, only a small amount of usable data was obtained at Plateau.
The records from Byrd were of fairly good quality,
although the disadvantages of the mechanical servotype equipment in use there, particularly its limited
dynamic range, are quite obvious. Information about
polar cap events that occurred during this period
should be of considerable interest, since both temporal and spatial variations are becoming evident in
VLF measurements made in the Northern Hemisphere. The measurements in both hemispheres will
supplement each other and increase the value of the
data considerably.
During the past austral summer, both Byrd and
Plateau Stations were furnished with a newly developed receiver for station NWC, the new VLF transmitter at North West Cape, Australia. Recordings
of this signal will be of special interest since the station changes frequency at weekly intervals, providing
data over the same path for different frequencies.
Also, this path passes over a large part of the south
polar cap, making it especially interesting for both
monitoring and studying high-latitude disturbances,
such as polar cap events.
Both Byrd and Plateau have been supplied with
digital data-acquisition systems. These systems will
provide data at more frequent intervals than was
practical by hand scaling. Thus the more rapid variations in the amplitude and phase of the signals, which
seem especially prevalent at high latitudes, may be
studied. The system at Byrd has been in operation
since last spring. The exact status of the operation at
Plateau is uncertain because of a serious problem with
the station's generators.
Preparations are being made for moving the equipment from Plateau Station, which will be shut down
in early 1969, to McMurdo Station, where, according
to present plans, it will be operated for at least two
years. McMurdo has two advantages for this work.
First, it is more readily accessible than the inland
stations and thus presents a simpler supply and maintenance problem. Second, it is of interest to make observations at the edge of the ice cap. When a VLF
transmitter is located a long distance from Antarctica,
as is GBR at Rugby, U.K., all but a negligible
amount of the received signal comes around the
long great circle path when that path is dark. When
the receiver is at the edge of the ice, essentially all
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of the propagation over the ice is on the long great
circle path; only a negligible amount is on the short
path. The long-path information is useful for evaluating the effect of the ice cap on VLF propagation.
The presence of this effect and its magnitude are the
subject of considerable controversy at present.
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Solar Cosmic Ray Studies
Although approaching the time of predicted maximum in the solar cycle, the June 1967 through June
1968 period was relatively quiet. Of the 12 events
registered as greater than 0.3 db at 30 MHz,
only 1 event had greater than 2-db absorption. The
largest event, which reached nearly 6 db, occurred
on June 9, 1968 (see Fig. 1). By normal criteria,
several of the 1967 events could not be ascribed to
an accelerating flare. Furthermore, only a small num-
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Figure 1. Shepherd Bay 30-MHz riometer absorption during the June 9, 1968, solar cosmic ray event. The sun was
up continuously at Shepherd Bay during this period. The
absorption is proportional to the square root of the intensity of charged particles bombarding the atmosphere.
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ber of the 1967 events could be associated with flares
located in the northwest quardrant of the sun, typically the best flare location for events observed in
previous years.
November and December 1967 represent a period
of increased activity. Five events occurred during a
six-week interval. The events were relatively small,
ranging from 0.4 to 1.8 db. The December 3 event
was the largest (1.8 db). On November 12, a 10-day
period of absorption began which did not exceed 0.5
db. During November and December, absorption
above background was observed about 70 percent of
the time.
The June 9, 1968, event (Fig. 1) was the largest
observed since May 23, 1967. Based on preliminary
data, absorption at the 0.5-db level was in progress
at about 1100 UT on June 9. The earlier onset
of the event was masked by solar radio noise. According to preliminary solar data, the event may have
been associated with a Class 2B flare located at
S13W05 and beginning before 0831 UT on June 9.
A maximum absorption of nearly 6 db was reached
at 0900 UT on June 10. The event decayed gradually until 0000 UT on June 11, when it decreased
abruptly from 4.5 to 0.5 db in 6 hours.
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Figure 2. The diurnal variation of the total number of
events observed at McMurdo between March 1962 and
January 1967, plotted in one-hour intervals. Events were
counted if the peak absorption exceeded one of the two
thresholds shown.

db, the peak occurs near 1900 UT, which is local
magnetic noon. It is also found that the large events,
which occur near midnight, tend to be of short duration, whereas the noon group includes those often
lasting longer than two hours.
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Magnetospheric Studies
A high-latitude magnetospheric study has been
initiated based on the Douglas conjugate stations located at 80° geomagnetic latitude. This location, between the auroral zones and the geomagnetic poles
and near the neutral point, presents a unique opportunity for high-latitude magnetospheric investigation. The use of five years of continuous data from
the stations will allow investigation of seasonal effects.
Hopefully, the coupling of these data with simultaneous satellite data will provide information on the
source and the acceleration process.
The events selected for this study were not associated with solar flares, were generally small (on the
order of 0.5 db), were usually of short duration (averaging about one hour), and occurred at a rate of approximately 14 per month. The events have been
measured by 30- and 50-MHz riometers. The study
has been concerned with the diurnal distributions of
these events throughout the year and their correlation with three other types of data: those obtained
by other ground stations, electron-island fluxes observed by particle detectors on Imps I, II, and III,
and direct measurements by polar-orbiting satellites.
Fig. 2 shows the diurnal distribution of events at
McMurdo between March 1962 and January 1967
for peak absorption thresholds of 0.1 and 0.5 db. One
sees that most of the largest events occurred near local
magnetic midnight, which is 0700 UT. When one includes the much larger number of events above 0.1
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A general program of research and data analysis
in geomagnetism, aeronomy, and radio propagation
has been conducted since 1962 by Avco's Space Systems Division. During the past year, one phase concerned a general survey of the antarctic ionosphere,
and a second phase concerned the electron-density
variation in the upper F-layer during magnetic
storms.
The first two parts of the survey have been completed and issued (Penndorf, 1968). They are based
on Avco investigations as well as those published in
the literature by other workers.
The first part contains a general description of
the upper atmosphere, geomagnetic field, and auroral
zone; an outline of the methods of exploring the ionosphere; maps and tables giving station parameters
(i.e., various coordinate systems and time elements,
such as magnetic time); and samples of ionograms.
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