sonde that links the 'poor man's" radiometer to the
conventional U.S. radiosonde provides independent observations of the upward, downward, and net (upward
less downward) radiant flux or irradiance every 150
meters during balloon ascent. The atmospheric cooling
(°C. day') is derived from the divergence with height
of the net radiation. These observations begin at the airice interface and continue upward to balloon burst (averaging some 28 kilometers).

moisture 'contamination" decreased over the Antarctic
from 1963 through 1972. Observations and related
calculations are planned at least through 1976, in an
attempt to validate this apparent change in atmospheric
transmission in the infrared above Antarctica.

Pulsating auroras over conjugate areas

An important feature of the research has been the use
of the same design and material fabrication of the radiometersonde since its 1959 inception in antarctic research.
Therefore, conclusions can be drawn concerning changes
with time of atmospheric thermal radiation profiles.
A first conclusion relates to changes in the observed
radiative cooling, T/ t (°C. day- 1 ), a function, as
stated, of the divergence with height of the net radiation
flux. Since 1963 this quantity noticeably has increased in
the mean. One should consider the noise equivalent response of the radiometersonde or the minimum detectable
change in the measured cooling due to radiation divergence. This is ± 0.4C. day- 1 by the expression for
radiative cooling derived from the first law of thermodynamics. The mean, winter antarctic (Pole Station)
columnar cooling due to radiation from 500 to 100
millibars, increased by 0.25C. per day during 1963 to
1972. Since our standard error (6 N—A, where 6 is
the root mean square error or minimum detectable signal
of the radiometersonde, ±0.4C. day — ', and N is the
mean number of observations of the same atmospheric
layer, equal to approximately 10) is about ±0.3C. day—',
the increase in cooling of 0.25C. day — ' statistically is
significant.
The second conclusion related to atmospheric monitoring of the profiles of radiant flux and derived parameters
over Antarctica, is that calculations and observations of
downward directed radiant flux for the same balloon
sounding show a decreasing difference (calculated minus
observed flux) when the same atmospheric transmission
model is employed with the same spectral resolution,
10.0 cm- 1 , for the data of the 9-year period. In all
cases aerosol effects on the downward flux are omitted,
but included are mean cloudiness effects when reported
for cirrus and altostratus clouds. This is accomplished by
introducing a volume absorption coefficient of 1.0 x iO
cm- 1 . By adjusting this cloud volume absorption coefficient in the radiative transfer equation and assuming
a droplet or particle distribution through Mie theory
computations, one could conclude approximate figures
for the liquid water content. This is being attempted.
The question of calculated versus observed radiant flux is
a long-standing problem that requires direct observations in the least contaminated atmosphere, presumably
the Antarctic, to minimize the number of variables in the
transmission model employed.
The inference from both conclusions is that cloud or
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Auroral forms that pulsate with quasi -period icities of
to 10 seconds are fairly common features of the
post-midnight displays. A number of such auroras pulsating in phase over conjugate areas has been identified
in both television and all-sky camera data (Davis, 1969;
Stenbaekk-Nielsen et a/., 1972). The conjugate data used
were obtained in 1967 and 1968 from jet aircraft flights
along conjugate paths through the auroral zone south of
New Zealand, towards Antarctica, and concurrently over
Alaska. To investigate whether the in-phase pulsation of
auroras in conjugate areas is a general characteristic of
pulsating auroras, television cameras equipped with wideangle lenses (105 0 field of view) were placed aboard
conjugate flights in 1970 and 1971. With the cameras'
wide-angle lenses, a sufficiently large portion of the sky
can be photographically observed, thereby eliminating
the possibility of conjugate auroras not being simultaneously within the field of view because of conjugate point
wandering that may be as much as a few hundred kilometers (Stenbaek-Nic!sen et al., 1972).
Several hours of wide-angle television data on
sating auroras has been obtained. The greater part of this
data was recorded on September 18, 1971, when bright
pulsations were seen in the recovery-phase that followed
a very spectacular auroral break-up. To ease the data
reduction we made a movie of selected sequences of
auroral pulsations. The movie shows the television data
from the conjugate areas, visually oriented side-by-side
so that the two television data sets ideally are mirror
images.
Analysis of that data still is in its early stages, but
from watching the movie the general conjugacy of pulsating auroras is not obvious. Some auroras may pulsate
in phase at conjugate points while others are pulsating
with an identifiable phase-shift or with no recognizable
hemispherical relation.

0.1

Based on the conjugate properties, therefore, it appears
that there are different classes of pulsating auroras. The
ANTARCTIC JOURNAL

objective of the continuing analysis is to define these
classes of pulsations and possibly relate them to the various 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 photometer has been operated at South Pole Station. It monitors features of the optical Aurora Australis, the southern
counterpart of the well-known "northern lights." Recently 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 processes 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 parSeptember-October 1973
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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 (moveable) mirror is reflected into the fixed mirror, and then down into
the photometer.
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