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Precipitating electrons observed
from balloons launched near the
conjugate point of Siple Station,

Antarctica
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Balloons equipped with x-ray detectors were launched
from Roberval, Canada, which is the northern terminus of
the geomagnetic field line through to Siple Station, Antarc-
tica (76°S.84°W.), on 18 and 24 September 1977. These
flights preceded and followed the great magnetic storm of
20-21 September 1977. Because the scientific purpose of the
balloon campaign was to investigate the wave-particle in-
teractions that tend to occur during quieting intervals follow-
ing magnetic activity, no launches were made during the in-
tense part of the storm. This report summarizes the x-ray
data obtained from the two flights. Ground-based VLF,
riometer, and magnetometer data are mentioned as they per-
tain to the actual intervals of the flights. The X-ray instru-
ments are similar to those described by Rosenberg (1976),
which should be consulted for more detailed information.
The figure shows time plots of the 25- to 500-kilo electron volt
(keV) X-ray count rates for the two flights.

In general the 18 September flight detected little other
than steady cosmic ray background count rates in all differen-
tial channels and the integral channel. Limited, short-period
positive excursions were observed briefly. No magnetometer
or riometer activity occurred. However, VLF transmissions
from Siple Station and artificially stimulated emissions were
received at Roberval for about 2 hours beginning at 1353 UT
(universal time). During this time the balloon was southwest
of Roberval, in the sector from which Siple signals most often
arrive (Carpenter et al., 1976; Leavitt et al., 1978). However,
there was no evident indication of any association of precipi-
tation with the VLF emissions, possibly indicating the wave
particle resonance involved electrons of energy less than the
25-key instrumental threshold.

By contrast, the 24 September flight ascended into an
event already in progress, as can be seen by comparison of the
two flights' ascent curves (figure). Count rates several times
the background rate occurred in the differential channels, as
well as in the integral channel, prior to about 1100 UT.
Briefer count-rate increases occurred thereafter at 2- to 3-
hour intervals. Riometers and magnetometer variations ac-
companied the initial count rate maximum. Much natural VLF
activity (chorus and risers) was recorded at both Roberval
and Siple, but VLF transmissions from Siple were not received
at Roberval.
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Several processes occurring in the magnetosphere act to
cause electron precipitation. These include large magnetic-
field-aimed electric fields that cause both quiet auroral arcs
and intense dynamic substorm breakup effects; naturally oc-
curring wave-particle interactions (involving very-low-fre-
quency "chorus"); and, theoretically, artificially stimulated
waves like those generated by the Siple Station very-low-fre-
quency (VLF) transmitter, as well. Siple Station at geomag-
netic latitude 60'S. and its conjugate point are ideally situated
for observations of all these effects. Bremsstrahlung X-ray
measurements from high-altitude balloons provide an effi-
cient means of monitoring electron precipitation at a location
of interest for extended intervals of time.
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