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Absorption event recorded
on 30 and 51.4 megahertz
at South Pole, 2240 Greenwich Mean Time, 14 March
1975.

mer so that 30- and 51.4-megahertz riometers are
now operated there. Ratio analysis of these records
will make possible a determination of whether the
polar cap absorption events change in size as do
those observed in the auroral oval.
This research was supported by National Science
Foundation grant DPP 72-00459.

Electron precipitation and
associated phenomena near
the plasmapause
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During July 1975 the University of Maryland,
in collaboration with the University of Houston and
the Norwegian Institute of Cosmic Physics, conducted high-altitude measurements from balloons
of X-rays, direct-current electric fields, and very
low frequency (VLF) radiowave emissions. These
measurements were made in the vicinity of Roberval, Quebec, Canada (48°N. 72°W.) and formed
part of a cooperative program that included
groundbased VLF direction-finding measurements
in the Roberval area by groups from Stanford Uni versity, the University of Southampton, England,
and the University of Tokyo, Japan.
September 1976
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The scientific purposes were (a) to investigate
particle precipitation phenomena induced by
natural VLF radio waves in the magnetosphere and
by signals from the VLF transmitter at Siple Station (76°S. 84°W.), (b) to make direction-finding
measurements on the magnetospherically propagated signals from the Siple transmitter in order
to evaluate various types of direction-finding systems, and (c) to study the positions, movements,
and relation to the plasmapause of particle precipitation regions and transmitter signal paths.
This report deals primarily with the balloon program. Six successful launches were made from 5
through 22 July. The table summarizes these
flights. All flights carried an uncollimated sodium
iodide scintillation counter provided by the University of Maryland. X-rays from precipitating electrons were detected and sorted into two integral
energy channels (greater than 25,000 and greater
than 500,000 electron volts) and seven differential
energy channels between 25,000 and 500,000 electron volts. Four of the flights carried three-axis
direct-current electric field probes provided by the
University of Houston. The other two flights carried broadband (0 to 5,000 cycles per second) VLF
radio receivers provided by the University of Oslo.
Measurements were made during both quiet conditions and geomagnetically disturbed periods.
Rapid time variations of the enhanced X-ray flux
and VLF emission intensity were evident during
the disturbed periods. The E-field measurements
also indicated the possibility of interesting correlative features with the X-ray flux. Two flights (on
15 and 22 July) were aloft when signals from the
Siple transmitter were received at Roberval. Data
from these flights are being examined for evidence
of artificially stimulated effects in the particle
precipitation. For the most part, however, the
enhanced X-ray fluxes apparently resulted from
137

Balloon flight summary—Roberval, Quebec, Canada,
July 1975.
Date
5
9
11
15
18
22

Launch Terminate
(UT)
(UT)
0426
0828
0844
0932
0920
0802

1340
2023
1340
1725
1643
1400

Sudden impulses in the magnetic
field at high latitudes

Instrumentation Remarks*
X-ray/E-field
X-ray/E-field
X-ray/VLF
X-ray/VLF
X-ray/E-field
X-ray/E-field

Q
DX
DXV
DXV
DX
Q

= quiet conditions. DX = geomagnetically disturbed enhanced X-rays. DXV = geomagnetically disturbed enhanced
X-ray and VLF emissions.

electron precipitation associated with natural waveparticle interactions and the occurrence of magnetospheric substorms.
A sequence of correlated X-ray and VLF bursts
that occurred on 15 July is being analyzed in detail. A model that appears to account satisfactorily
for the temporal relationships in these bursts has
many features similar to the cyclotron resonance
model used previously (Rosenberg et al., 1971;
Foster and Rosenberg, 1976) to explain correlated
bursts observed at Siple Station. The new data, in
addition, indicate the possible occurrence of natural electron echoes associated with magnetospheric
wave-particle interactions. Other correlative studies
are in progress. In a joint study with isis satellite
particle experimenters, we are examining profiles
of precipitated electron flux versus magnetic latitude obtained during balloon flights from Roberval
in 1975 and 1973 and from Siple Station in 1971.
These profiles could provide evidence that enhanced electron precipitation (energies over 40,000
electron volts) just outside the plasmapause is characteristic of the subauroral response to magnetospheric substorms.
The research at the University of Maryland was
partially supported by National Science Foundation grant DPP 74-01704. Additional support for
operations in Canada was provided by the Office
of Naval Research under contract N00014-67-A0239-0033.
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Operation of the three-component induction
magnetometer and associated data recording systems at the Soviet Union's Vostok Station (78°28'S.
106°48'E.) continued in cooperation with Soviet
scientists of the Arctic and Antarctic Scientific Research Institute, Leningrad. An identical induction
magnetometer system was also operated at Thule,
Greenland.
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H-, D -----FIgure 1. Amplitude spectra for an SSC that occurred at 2118
Universal Time (UT), 3 January 1973. Amplitudes were Integrated over a 6-minute Interval.
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