
objective of the continuing analysis is to define these
classes of pulsations and possibly relate them to the vari-
ous types of micropulsations. If we can succeed in this,
we should have new insight into the auroral acceleration
mechanisms.

The Geophysical Institute's participation in this P'°-
gram has been funded by National Science Foundation
grant GV-28809. Work at the Los Alamos Scientific
Laboratory has been done under the auspices of the
Atomic Energy Commission.
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Auroral photometry at South Pole Station

S. B. MENDE

Lockheed Research Laboratory, Palo Alto

A Lockheed six-channel tilting filter auroral photo-
meter has been operated at South Pole Station. It moni-
tors features of the optical Aurora Australis, the southern
counterpart of the well-known "northern lights." Re-
cently it was realized that careful measurement and
interpretation of optical auroras is of use in deriving the
gross properties of particles causing the auroras. The
impact of these energetic magnetospheric particles on the
amtosphere produces a fluorescence that is the optical
aurora. The magnetosphere, the earth's magnetic cavity,
is populated by many types of particles of varied energies.

Part of the magnetosphere, the dayside cusp region
(fig. 1) (delineated by spacecraft and by ground-based
observations), represents a magnetic funnel through
which particles enter the inner magnetosphere. These
particles are supposed to arrive fresh; that is, they have
not been through the magnetospheric acceleration proc-
esses and are less energetic. South Pole Station is ideally
located to observe and monitor the properties of these
lower energy auroral particles. Because of the South
Pole's darkness during the austral winter, it is ideally
suited for constant monitoring of the auroral zones. This
is particularly important in the study of dayside cusp
auroras that are not observable from other locations on
the earth.

Learning the properties of precipitating auroral par-
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Figure 1. A schematic view of the earth during an austral winter,
showing the positions of the auroral zones and of the poles.

tides requires an absolute and simultaneous measurement
of four to five auroral emission lines and molecular
bands. A complete sky map of various emission features is
necessary to map the spatial properties of these particles.
Auroras generally show a certain amount of east-west
symmetry. To reduce the data volume to a manageable
size, we take advantage of this fact and restrict our
spatial coverage to the geomagnetic north-south meridian.
This way we can learn much about the aurora's latitudinal
properties as a function of local time. The meridian
scanning mirrors used at South Pole Station are shown
in fig. 2.
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Figure 2. The photometer meridian scanning mirrors, with South
Pole Station in the background. The light from the left (move-
able) mirror is reflected into the fixed mirror, and then down into

the photometer.
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The experiment uses a six-channel photometer with a
tilting filter spectral scan for maximum background dis-
crimination. Simultaneous magnetic tape and chart re-
cording ensures the ease of on-line monitoring and the
convenience of computer analysis.

The experiment was conducted during the 1972 austral
winter, During the austral night the experiment ran
continuously, except when data-taking was inhibited by
the moon or inclement weather. However, there was
very little weather obscuration at South Pole Station.
Forty-three raw data tapes were taken, and data analysis
is in progress. Data-handling software has been devel-
oped to make precipitation maps.

During quiet time, South Pole Station generally is
poleward of the auroral zone. Near midday, however, it
approaches and enters the auroral oval. This is evidenced
by the proton precipitation that is a signature of the
magnetospheric cusp. During the 1972 winter, quite reg-
ularly the proton precipitation was present only during
the midday periods. During the August 1972 storm,
however, very intense proton precipitation was observed
for quite significant periods that were not restricted to
the midday sector.

The instrument also was operated during the 1973
austral winter, for a second year of data.

Auroral studies at South Pole Station

S.-I. AKASOFU

Geophysical Institute
University of Alaska

The operation of an all-sky camera during the last few
years at South Pole Station has yielded some of the most
important information on the fundamental problems of
magnetospheric physics. Data from the camera has con-
clusively shown that the midday aurora occurs directly
under the so-called "cusp precipitation" region that ap-

pears to originate in the magnetosheath. This finding
was proven by a fortunate combination of these observa-
tions: the midday auroras by personnel at South Pole
Station, and the cusp precipitation by the isis-I satellite
over South Pole (Winningham et al., 1973).

With the above finding, it is possible to monitor the
poleward-equatorward shift of the cusp location. This
provides the net transfer of magnetic fluxes from the
dayside magnetosphere to the magnetotail, or vice versa.
A close examination of all-sky photographs from South
Pole Station indicates, contrary to the generally accepted
concept, that the net magnetic transfer to the magnetotail
occurs during the expansive phase and the net back trans-

To the left and right are
examples of the simultaneous
observations of the aurora
australis, observed from the
South Pole and also from the
DAPP satellite. The DAPP
photographs show the after-
noon half of the auroral oval.
An approximate field of view
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