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This report describes some recent results of analysis
of the data obtained from riometers operated in
Antarctica by the Space Disturbances Laboratory.
During 1966-1967, essentially continuous data were
obtained from 30—MHz riometers with vertically
directed antennas at Byrd, South Pole, and Vostok
Stations (the latter operation being carried out in co-
operation with the Soviet Antarctic Expedition), and
from an array of four 30—MHz riometers with anten-
nas aimed obliquely in the north, south, east, and
west directions at Byrd. During the 1967-1968 sum-
mer season, the oblique riometer observations at Byrd
were discontinued, and additional vertical riometers
operating at 50 MHz were installed at Byrd and
South Pole; the existing 20—MHz riometer at Vostok
was also converted to operation at 50 MHz.

Polar Cap Absorption (PCA)

The principal reason for adding the higher-fre-
quency installations was the approach of the solar-
activity maximum and the expectation of a relatively
large number of intense PCA events. Experience dur-
ing the preceding solar-activity maximum period had
shown that several of these events effectively satu-
rated 30—MHz riometers but could still be recorded in
their entirety at 50 MHz. The expectation has not
been fulfilled as yet, and the last major PCA events
that occurred (as of the time of writing) were those
of May 1967. Detailed analysis of these is presently
under way, using riometer data from the north polar
cap as well as from Antarctica, and a number of
interesting features have been revealed. They will not
be discussed here, but Fig. 1 shows a profile of some
of the reduced data being employed in the study. The
lower portion shows the absorption recorded at South
Pole by the vertical 30—MHz riometer, and the upper
portion, the absorption recorded by the oblique north-
and south-pointing riometers at Byrd. The general
similarity of the profiles is obvious, but there are
marked differences in detail, both between the Byrd
and South Pole records and between the two record-
ings at Byrd, in the latter case especially during the
period of intense auroral absorption near the end of
the period illustrated.
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Figure 1. Polar-cap absorption (PCA) recorded by 30-MHz
riometers at Byrd and South Pole during the period May

24-25, 1967.

Analysis of the earlier major PCA events of
August-September 1966 has also been continued, and
comparison with satellite measurements of proton
spectra has revealed significant diurnal differences in
the correlation between riometer absorption and
proton flux. This finding has an important bearing
on our understanding of photochemical effects in the
lower ionosphere.

Auroral Absorption in Conjugate Regions

The principal objective of the multiple-antenna
installation at Byrd was to study the conjugate be-
havior of auroral-absorption events in conjunction
with a similar riometer system at Great Whale River,
Canada, which is close to the computed magnetic
conjugate point of Byrd. Appreciable differences in
absorption events had been recorded on single verti-
cal antennas at the two stations, but it was not clear
to what extent these should be interpreted as ap-
parent differences caused by displacements of the real
conjugate points.

One approach to this analysis is illustrated in Fig.
2, which shows plots of absorption versus time for
the five channels recorded at Byrd on December 28,
1966. For peaks 1-4 and 7-8, the absorption in-
creases towards the north (i.e., the equatorward
side), but for peaks 5-6 it increases towards the south
(the poleward side) ; there are no significant dif-
ferences between east and west. The center of the
absorption region thus underwent a diurnal change
in latitude on this day. Many of the same peaks can
be identified in the records made simultaneously at
Great Whale River; for instance, peaks 5-8 are
prominent there, but they are larger than at Byrd,
and for each of them the absorption increases to-
wards the south (the equatorward side). This par-
ticular example thus suggests a displacement in con-
jugacy, but the behavior does differ to some extent
from day to day. Taking the months of November
and December (northern winter and southern sum-
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mer), it is found that, on the average, Byrd and
Great Whale River are conjugate during the day-
time sector (centered on 1700 UT), and the events
at Great Whale River are larger (the average inter-
hemispheric absorption ratio at noon is 2:1). In
this case, therefore, the difference in event magnitude
must be due to a true hemispheric difference in the
intensity of the absorption events rather than to a dis-
placement of conjugate points. At other times of day
and in other seasons there may well be considerable
displacement of the conjugate points. Analysis is
proceeding to complete the picture of conjugate
movement and event intensity for the entire year.
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Spectrometi'y of the
Twilight and Night Skies
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This program is concerned with detailed studies,
made at a quite high resolution in wavelength, of
the spectra of the twilight and night skies over Ant-
arctica. In 1966, a photoelectric scanning spectrom-
eter was operated at South Pole Station, taking ad-
vantage of the very long twilights at this location to
search for emissions from traces of metallic atoms in
the upper atmosphere. Of the dozen species looked
for, only a trace of ionized calcium was detected.
The variation of atomic sodium with height and time
was also studied. The overall results have been a
little puzzling from the point of view of the theory
of the dynamical movements of the polar atmosphere.

In 1967, the spectrometer was operated at Byrd
Station to study the sodium emissions in more detail
and over a greater length of time than is possible at
South Pole Station. Also, watch was kept for a polar
cap absorption event during clear night hours. The
data from Byrd Station have not been analyzed yet.

During 1968, the final year of observations, the
spectrometer is set up in a hut about one mile from
the lights of McMurdo Station. During the austral
fall twilight, when the skies were unexpectedly clear,
a good polar cap absorption event occurred. Richard
Przywitowski—who returned to the Antarctic for a
second winter season after spending 1966 at the South
Pole—reports that the equipment has run well and
that good data were obtained on the polar cap ab-
sorption event.

The spectrometer will be returned to the United
States at the conclusion of the present winter season,
and most of next year will be spent completing the
analysis of the large amount of data assembled. Hope-
fully, a good idea will be obtained of the behavior of
winds at about 90 km altitude and about the rela-
tionship of winds at 80 0-90 0 latitude to those at mid-
latitudes. In addition, it is hoped that some good
measurements will be obtained of the response of the
atmosphere to the influx of high-energy particles
during a polar cap absorption event.
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