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camera was operated essentially continuously so that these
years can be directly compared. In 1985, approximately 15 more
days of operation were recorded than during 1984. The 1985
data indicate a more than 300 percent increase in cloudiness
compared with 1984, which in turn may account for a decrease
of about 20 percent in auroral occurrence during 1985.

In order to determine the relationship between the planetary
magnetic index K and auroral activity at South Pole, figure 2
was derived. These data indicate that the maximum occurrence
of auroral activity is associated with a K index of 3. The rate of
occurrence falls off rapidly with increasing levels of magnetic
disturbance (i.e., the auroral oval expands) with very little au-
roral activity occurring at Kr values greater than 5. Over the
intervals for which the statistics were compiled, the average Kr
value was 2+.

A similar statistical study has been carried out for radiowave
absorption measurements at South Pole Station. The distribu-
tion of 30 megahertz absorption events with a magnitude great-
er than 0.5 decibel exhibits two maxima, one at 0130 universal
time and the second near 1300 universal time. Minima occur
near 07 and between 18-21 universal time (Rosenberg person-
nal communication). Since radiowave absorption is due to the
precipitation of more energetic electrons than those which ex-
cite the visible aurora, a one-to-one correlation is not expected
and, indeed, does not occur. The daytime maxima observed in
both radiowave absorption and the occurrence of visual aurora
are consistent with the location of South Pole Station near the
dayside auroral oval.

The all-sky camera at South Pole Station was operated by the
following winter science teams: Ken Mighell and Jim Hetrick
during the 1983 season, by David Clements and Richard Dyson
in 1984 and by Laura Kay and Cyril Lance in 1985. This research
is supported by National Science Foundation grant DPP

83-13428.

SOUTH POLE STATION 1983-85
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Figure 2. The distribution of auroral activity at South Pole Station as
a function of the planetary magnetic index K. The data were sum-
med over all 3 years of observations and normalized.
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Observation of polar cap auroral
fading events

Q. Wu and T.J. ROSENBERG

Institute for Physical Science and Technology
University of Maryland

College Park, Maryland 20742

Various polar cap auroral activities have been observed at the
South Pole; one type is the polar cap auroral fading event. A
study by Akasofu (1974) showed that polar cap auroral activity is

closely related to substorms and the interplanetary magnetic
field, but the relationship, as well as the substorm itself, is still
not very well understood. By analyzing the observational data
of the fading event, we try to determine the nature of the fading,
and its relation to substorm activity and the interplanetary
magnetic field. By doing so, we hope to get a better understand-
ing of polar cap auroral activity.

The instrumentation available at South Pole Station useful for
this study are two photometers, at 360 nanometers and 427.8
nanometers; 20.5 megahertz, 30.0 megahertz, and 51.4 mega-
hertz riometers; and a three-axis fluxgate magnetometer. The
photometers and riometers have a wide field of view, about 60
degrees, and provide information about electron precipitation.
In addition to the digital data recorded from these instruments,
all-sky cameras provide continuous coverage during the austral
polar night, from May to August.
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It is commonly observed that polar cap auroral fading occurs
before intense nightside auroral activity. Figure 1 shows an
example of a fading event. The data shown here are from the
two photometers, the 30.0 megahertz riometer, and the hori -
zontal north-south component (H component) of the magne-
tometer. Beginning at 2215 universal time, the two photometer
signals dropped rapidly until 2230 universal time, then re-
mained at low levels for about 30 minutes; this is what we call
"auroral fading." At 2245 universal time, both photometer sig-
nals showed a rapid increase in light intensity, and the riometer
and magnetometer showed increases in cosmic-noise absorp-
tion and ionospheric current.

All-sky camera pictures show that there was a sun-aligned
auroral arc across the zenith at 2210 universal time. At 2215
universal time the arc started to fade, and consequently the two
photometer signals started to drop. Eventually the arc disap-
peared. There was no aurora in the sky until 2237 universal
time, when a bright auroral arc appeared above the equator-
ward horizon. The arc moved poleward very rapidly and
reached zenith at 2245 universal time; concurrently, the pho-
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tometer signals, cosmic-noise absorption, and ionospheric cur-
rent increased very rapidly.

All of this activity was closely related to substorm disturbance
and changes in the interplanetary magnetic field. In figure 2 are
shown the three interplanetary magnetic field components,
measured on the IMP8 satellite, and the auroral electrojet index.
The interplanetary magnetic field Bz (north-south) component
turned southward at 2145 universal time, and remained south-
ward-directed for about 60 minutes. The fading occurred dur-
ing that period. The southward turning of the interplanetary
magnetic field Bz component is usually considered the trigger
for substorm onset. The auroral electroject index is used widely
as a measure of substorm activity. According to figure 2, the
auroral electroject index started to increase at 2153 universal
time, reached maximum at 2237 universal time, and later de-
creased to the previous low level. This whole period is usually
called a substorm; the section in which the auroral electroject
index increases contains the growth and expansion phases, and
that in which the index decreases is the recovery phase. As is
typical of auroral fading events, fading occurred during the

30
3 Aug, 1983, DOY 215

Figure 1. The auroral fading event of 3 August 1983. The fading started at 2215 universal time (UT), which is indicated by the decreases of the two
photometer signals. The rapid poleward motion occurred at 2245 universal time when both photometer signals increased rapidly. ("nT" denotes
"nanoTeslas?" "MHz" denotes "megahertz?' "nm" denotes "nanometer?' "DOY" denotes "day of year?')
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Figure 2. Interplanetary magnetic field (IMF) and the auroral electroject (AE) index. The Bz turned southward at 2145 universal time (UT). The
auroral electroject indicates that a substorm started at 2153 universal time. (Courtesy of R. Lepping, National Aeronautics and Space
Administration, Goddard Space Flight Center.) ("nT" denotes "nanoTeslas." "DOY" denotes "day of year:' "SM" denotes "solar magne-
tospheric coordinate:')

growth phase while the interplanetary magnetic field was
southward-directed, and the rapid poleward motion of bright
arcs occurred at recovery.

More observations are required to draw specific conclusions.
While many fading events have been observed, the interplane-
tary magnetic-field data needed for correlation analysis are not
always available. Further study is in progress.

We appreciate the cooperation of R.H. Eather for providing
the photometer data, L.J. Lanzerotti for the fluxgate magne-
tometer data, and R.P. Lepping for the interplanetary magnetic
field data. We also gratefully acknowledge the efforts of winter
scientists J. Hetrick and K. Mighell in obtaining the data. We

thank D. Detrick, L. Lutz, and R. Hindsley for technical assist-
ance and data processing.
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