
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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Figure 3. DMSP auroral photograph of the auroral oval
taken from above the Antarctic on 10 May 1975. Note in par-
ticular the radial alinement of auroras in the midday sector.

noon meridian. The midnight sector of the oval is located
toward the bottom, the afternoon-evening sector is on the
right side and the forenoon-morning sector is on the left
side. The auroral oval has a 'gap' in the midday sector.

Detailed examination of a large number of DMSP photo-
graphs shows that patches or isolated rays are almost always
present in the gap; they are sometimes too faint to be clearly
photographed. Our new finding is that even an extremely
bright discrete arc (mostly extending from the afternoon
sector) is always abruptly truncated at about the boundary
of the cusp region and does not extend into the midday sec-
tor. Figure 2 shows simultaneous observation of auroras in
the cusp region from below (the South Pole) and from above
(the DMSP satellite); the satellite photograph is shown in
negative, so that dark features are auroras. An arrow in-

dicates the South Pole, shown as a white dot. Because of a
limited field of view, it was not necessarily obvious from
ground-based all-sky photographs that auroras in the cusp
tend to be patchy, although the presence of isolated rays has
been reported in this region from time to time. Having
simultaneous DMSP photographs, we are now in a much
better situation in studying auroras in the cusp region than
in the past. DMSP photographs provide a wide view every
100 minutes, and all-sky photographs at the South Pole are
taken every minute, enabling us to study changes of auroras
in detail.

Another finding is that auroras in the cusp region
sometimes aline radially, converging to (or diverging from)
a point along the noon meridian. Figure 3 shows radially
alined auroras. I suspect that such a tendency has an impor-
tant implication in understanding the merging geomagnetic
and interplanetary magnetic field lines at the front of the
magnetosphere and in understanding the associated convec-
tive motion of magnetospheric plasma. It is our plan to ex-
amine possible relationships of the radially alined auroras
with the interplanetary magnetic field and substorm activi-
ty.

This research was supported by National Science Founda-
tion grant DPP 7 1-04051.
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Rocket measurements of energy
deposition in the atmosphere by

auroral X-rays
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Renewed interest has arisen in high altitude conductivity,
ion composition, other minor constituent distributions, and
their variability. One reason for this interest is a more
widespread recognition of the importance of understanding
any extraterrestrial influence on atmospheric electrical and
meteorological processes. The details of possible
mechanisms for actual extraterrestrial influence, such as
through aurora or solar flare effects, for example, are poor-
ly known. Nevertheless, there has been considerable specula-
tion concerning rather specific processes. Only through ex-
perimental examination of such speculations may we hope
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