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Energetic electron precipitation
near the plasmapause
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At Siple Station during the 1970-1971 austral
summer, the University of Maryland's Institute for
Fluid Dynamics and Applied Mathematics balloon
group measured bremsstrahlung X-rays to study
energetic electron precipitation from the magneto-
sphere. The results of the measurements will be used
to study the magnetosphere and the ionosphere
near the plasmapause. (For a description of the
plasmapause, see Antarctic Journal, vol. V, no. 4,
p. 115-116.)

The program had two principal objectives. One
was to determine the degree of correlation between
energetic electron precipitation (E e > 25 keV), as
manifested by bremsstrahlung X-rays' at balloon
heights, and various types of VLF emissions recorded
by groundbased receivers. Since the plasmapause is
a region of enhanced wave activity, it seemed appro-
priate to look there for a high degree of correlation
between temporal features in electron precipitation
and VLF noise.

The other objective was to determine whether the
equatorward extent of electron precipitation events
associated with magnetic storms and substorms coin-
cides with the position of the plasmapause. Because
under magnetically quiet conditions the plasmapause
would lie poleward of balloons launched from Siple

Station, enhanced magnetic activity during a flight
would cause the plasmapause to shift equatorward
of the balloon position. Multiple passes of the plasma-
pause over the balloon, both equatorward and pole-
ward, could occur under suitable conditions.

With the assistance of Stanford University per-
sonnel, eight launches were made from December 19,
19705 to January 12, 1971; flight durations ranged
from 10 to 24 hours. When balloons were aloft,
continuous broadband VLF recordings were made
by Stanford University at Siple Station, and similar
recordings were made at Siple's conjugate point near
Roberval in Quebec, Canada. VLF receivers pro-
vided by the Norwegian Institute of Cosmic Physics
were also flown on three balloons.

Several simultaneous electron precipitation and
VLF events of interest were recorded. Though data
analysis is still in an early stage, one significant
result can already be reported. It was found that
short duration bursts of X-rays with energies greater
than 30 keV were correlated one-to-one with dis-
crete VLF rising tones in the 1.5- to 4.5-kHz band.
Several hundred examples of this correlation were
noted over a 1-hour period. To our knowledge, these
data represent the first direct experimental evidence
for an electron precipitation effect related to cyclo-
tron resonance on magnetospheric field lines. Further-
more, since discrete rising tone emissions can be
stimulated artificially using groundbased transmitters
operating in the VLF range, these data also suggest
that the controlled stimulation of VLF emissions will
lead to the controlled precipitation of energetic elec-
trons into the ionosphere.

Experiments of this type will be carried out in the
next several years to examine this relationship.
Coming at a time of increased emphasis on ground-
based methods to study the magnetos phere, our first
season's effort offers exciting possibilities for future
study of the physics of magnetospheric wave-particle
interactions at moderate cost and under laboratory-
like conditions.
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The University of Denver group arrived at Byrd
Station on December 24, 1970, to continue and extend
the investigation of energetic particle influx made by

July—August 1971	 131


