
A search was also carried out for other metallic
emission lines in the spectrum of the twilight sky.
The first reduction of the data has shown that these
lines were not present, and upper limits to the
amount of the metals that could be present are being
worked out.

During the polar night, the scanning spectrometer
was used to measure the intensities of vari-
ous auroral- and airgiow-emission lines. The data
obtained will be used to give reference points for in-
vestigations of the emission processes in the night
sky well inside the auroral zone.

The ITSA Antarctic Riometer Program
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In ITSA's antarctic riometer program, ionospheric-
absorption measurements were made at Byrd, South
Pole, and Vostok Stations (at Vostok the project is
conducted in cooperation with the Soviet Antarctic
Expedition). During 1966, absorption measure-
ments were also made at Plateau Station. The in-
vestigation was initially part of a larger conjugate-
point program, and conjugate aspects of the ob-
servations are still under study, with emphasis on the
conjugate pair of Byrd and Great Whale River,
Quebec, Canada. At both locations, multiple-an-
tenna rionieter systems employing digital outputs
were installed early in 1966 and have operated
fairly continuously since then. The objective of this
investigation is to study the small-scale spatial vari-
ation of magnetic conjugacy and to look for tem-
poral variations in conjugacy. Some preliminary
analyses were made during 1966, and more thor-
ough analyses are now in progress.

Excellent data were obtained from all of the
antarctic riometers during the intense polar cap
absorption (PCA) events of August-September 1966
and January-February 1967. These events, which
are caused by influxes of energetic protons from the
sun, are a phenomenon unique to very high mag-
netic latitudes, and detailed study of them has
proved to be one of the richest sources of informa-
tion on the properties of proton fluxes and the
lower ionosphere, where radio-wave absorption
takes place.

The events of 1966-1967 have shown that there
may be important differences in composition be-
tween the arctic and antarctic ionospheres, and this
possibility is currently being studied in some detail.
During 1966, analyses of earlier PCA events were
also carried out. A detailed investigation of the
event of February 1965 revealed hitherto unex-
pected evidence of nonuniformity in proton precipi-
tation over the polar caps. Fig. 1 shows the growth
and the early part of the decay of the absorption
recorded during this event at Vostok, South Pole,
and Byrd Stations. A theoretical investigation of
geomagnetic cutoffs for incoming solar protons at
high magnetic latitudes was also completed.
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Figure 2. Example of correspondence between bursts of
electrons recorded by the satellite IMP-1 at 28 Earth radii

and absorption measured at South Pole Station.
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In the field of auroral absorption, which is re-
lated to the precipitation of energetic electrons into
the upper atmosphere, research has been concen-
trated on the broad statistical properties of ab-
sorption and the variations in absorption with
geomagnetic activity and other parameters. The
correspondence between bursts of energetic elec-
trons observed by satellites at great distances from
the Earth and auroral absorption measured by
riometers has been examined, and further work is
in progress. An example of the correspondence
seen occasionally is given in Fig. 2, in which the re-
sponse of a particle counter on board the satellite
IMP-1 (at a distance of 28 Earth radii in the anti-
solar direction) is shown with the simultaneous re-
sponse of the riometer at South Pole Station. The
general similarity of the two sets of data suggests a
direct link of some kind between the two locations.
It is also consistent with recent models of the dis-
tant geomagnetic field that predict a great extension
of the field in the antisolar direction and a connec-
tion between this geomagnetic "tail" and auroral
phenomena.
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Auroral Studies at Plateau and
Byrd Stations
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The Arctic Institute of North America's program

of auroral studies in Antarctica during 1966-1967
was in part an extension of aurora and airglow ob-
servations conducted at several antarctic stations
since the IGY and in part a new approach to
antarctic ionospheric studies. In conformation with
the earlier programs, an observer was sent to the
newly established Plateau Station to determine the
frequency of occurrence of aurorae at a new loca-
tion within the zone of maximum frequency. Events
were recorded on black-and-white film with a 16-mm
all-sky camera and in color with a wide-angle 35-mm
camera. A single-line photometer recorded emis-
sions at 5577 A, and a sequential photometer re-
corded them at 3914, 5300, 5577, and 6300 A.
Copies of the data have been filed with auroral data
centers. A preliminary study of the data shows an
apparent, intriguing correlation with VLF occur-
rences, and a detailed analysis is now under way.

The program at Byrd Station was conducted in
conjunction with its geomagnetically conjugate sta-
tion—Great Whale River, Quebec, Canada—where
for several years the National Research Council of
Canada has conducted ionospheric research. Data
were sought on the simultaneity of auroral onset,
cessation, and variations of brightness, form, and
motion. To insure that the methods of measurement
at the two stations were as nearly identical as pos-
sible, personnel of the National Research Council
fabricated a second set of all-sky cameras and a
photometer for use at Byrd Station. With this
equipment and identical films and procedures, it is
believed that the data obtained on emissions at
3914, 4861, 5400, 6300, and 6563 A will provide
worthwhile insight into the behavior of the Earth's
magnetosphere. The information from both stations
is now being analyzed in Ottawa.

Geomagnetic Studies at Byrd,
South Pole, and Plateau Stations
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Continuously recording magnetographs producing

permanent records of variations in magnetic de-
clination and horizontal and vertical intensity re-
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