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The U.S. Geological Survey (UsGs) served as the coor-
dinating agency for the cooperative U.S.-U.S.S.R. scientific
exchange program at Vostok Station (78.45°S. 106.870E.)
for the last year. Ralph N. Johnson, USGS geophysicist, was
stationed at Vostok from January 1976 until January 1977.
During this period the Vostok operations included the
following:

A USGS ultra low frequency (uLF) micropulsation program
(W.H. Campbell) that involved the continuation of a study
of geomagnetic- field fluctuations from 5.0 to 0.003 hertz at
Vostok. These ULF phenomena arise from field perturbation
processes in the outer regions of the magnetosphere. Field
fluctuations generated there are transmitted to the earth's
surface along the earth's magnetic field lines as currents and
hydromagnetic waves. Such geomagnetic variations are then
communicated to other global locations via the earth's
ionosphere. The magnetospheric field lines extending from
a geomagnetic pole station such as Vostok reach far to the
tail region of the magnetosphere.

The objectives of this research in ULF at Vostok are to
determine: (1) the physics of the excitation source region of
the pulsations, (2) the mechanism for propagation of the
signals from the magnetospheric tail to that region of the
earth, (3) the ionospheric effects upon the received signal,
(4) the transmission of the signal about the earth from a
point of arrival at lower latitudes, (5) the magnetospheric-
environment prediction capability of the detected field fluc-
tuations.

A micropulsation program was carried out for the Univer-
sity of Alaska (R.R. Heacock and V.P. Hessler). The in-
strumentation consisted of three-component induction
magnetometers recording on both strip charts and slow-
speed magnetic tape. Professor Heacock of the University's
Geophysical Institute uses the magnetic tapes for analysis of
incidence and propagation of micropulsation activity. He
compares the Vostok data with data from Thule, Green-
land, and stations around the northern auroral zone.
Valeria Troitskaya, Institute for the Physics of the Earth,
Moscow, uses the strip-chart records in studies of incidence
of micropulsation activity at Vostok and along a latitudinal
chain of Soviet stations.

A riometry program of collecting data on ionospheric ab-
sorption by observing the intensity of radio-frequency radia-
tion from the galaxy as modulated by changing radio ab-
sorption in the lower ionosphere provides information on
cosmic events such as disturbances associated with aurora
and PCA (polar cap absorption) events; it was operated for
the National Oceanic and Atmospheric Administration
(A.H. Shapley). The systematic description of such events
provides engineering data needed in telecommunications
Planning and geophysical data used in studies comparing
other associated ionospheric observations of special
ionospheric and aeronomical experiments.

All of the data discussed above were recorded in duplicate
in order to furnish original data records to the Soviets
without delay.

A Stanford University program U . Katsufrakis and R.
Heliwell) of very low frequency (VLF) measurements for the
analysis and study of propagation characteristics over ice
was to be operated, but no data were obtained in this pro-
gram because of instrumentation problems. The data
gathered for each of the above mentioned programs have
been transmitted to the organizations involved for use in the
described research activities.

This work was supported by National Science Foundation
grant OPP 76-06895.
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Measurement of radio wave absorption in the ionosphere
is an established technique for recording the precipitation of
energetic electrons and protons from the sun. The antarctic
continent is a unique location to conduct these observations
because the guiding action of the earth's magnetic field
brings the energetic particles into the atmosphere at high
latitudes. Similar observations can be made in the northern
hemisphere, and it is possible to operate stations in pairs so
that each is on the same field line. Since the field lines at
high latitudes extend deep into the magnetosphere, the
results obtained are caused by forces that operate in the
deep space environment. Various techniques, both ground
based and on satellites, can be used to explore the
magnetosphere, and so the absorption program is part of a
multisensor cooperative program operated by various in-
stitutions.

Although operations were suspended at Siple during
1976, the absorption measurements were continued at the
conjugate station near Roberval in Canada during most of
the year. An analysis technique, based on numerical in-
tegration of digital records, was developed during the year
and applied to test records from Siple Station to show that
variations in absorption and as small as 0.003 decibels were
detectable with the new system. Since it is expected that the
very low frequency transmitter at Siple could cause en-
hanced absorption by stimulation of the precipitation proc-
ess, it would be possible in the future to detect whether this
process takes place even if the effect is very small. In an ad-
ditional attempt to improve the detection of fluctuating
events, whether natural or manmade, a high pass filter was
installed on the equipment at Siple during January 1977 to
remove the signal level changes caused by the passage of the
antenna beam through the plane of the galaxy.
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The absorption observations initiated at South Pole Sta-
tion in 1975 were continued at both 30 and 51.4 megahertz
during 1976. Through most of the year the conjugate station
at Frobisher Bay in Canada was also operating so that it
became possible to further extend the catalog of fast onset
absorption events found at these locations. An analysis of
these records has already shown that the effect is due to a
precipitation process initiated by high energy particles occu-
pying a narrow region above the observing station. This
analysis is being further refined to allow for the absorption
caused by bremstrahlung radiation from the high energy
components of the precipitation event. In January 1977 the
equipment at the South Pole was moved to a more perma-
nent location in the new clean air facility, and in April 1977
the recording system at Frobisher Bay was changed so that it
is identical with the installation at the South Pole. This im-
provement will enable an accurate comparison of those
complicated events that originate far out in the magneto-
sphere.

As a contribution to a cooperative program between the
Soviet Union and various U.S. institutions, new equipment
for the measurement of ionospheric absorption was installed
at Vostok Station during January 1977. Since this station is
at a very high geomagnetic latitude, it is well within the
auroral zone, and absorption events there are caused mainly
by high energy protons of solar origin. When the records
become available in 1978 they will be compared with
records of absorption which continued to be made at
McMurdo Station through the cooperation of the New
Zealand government.

This research was supported by National Science Founda-
tion grant DPP 76-80556.
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Auroral photographs taken simultaneously from the
South Pole and from DMSP (Defense meteorological satellite
program) satellites are still providing new findings. It was a
surprise to find that the midday part of the auroral oval, the
so-called 'cusp region', is devoid of discrete auroral arcs in
many DMSP auroral photographs. Figure 1 shows a mon-
tage photograph of the auroral oval taken from DMSP-8351
(orbits 6395 and 6402) on 10 June 1975; a cross locates the
southern invariant pole, and a line from the invariant pole
toward the top of the photograph indicates the magnetic

Figure 2. Simultaneous auroral photographs taken from
the South Pole and from the DMSP-8531 satellite at 1348
universal time (UT), 12 June 1975, together with several all-

sky photographs before and after the satellite passage.
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Figure 1. Montage photograph of the auroral oval taken

from above the Antarctic on 10 June 1975.
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