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Figure 2 displays simultaneous photometer and search coil
magnetometer waveforms for a 1,600-second interval during
the 12 June 1980 event. Although the compressed time scale
makes examination of the waveform of the magnetic pulsations
difficult, it is apparent that the largest and most asymmetric
pulsations are like those of figure 1. The background level of the
photometer signal is significantly higher near the beginning of
the time interval shown and decreases gradually. Individual
photometer pulses are no larger at the end of the interval shown
than at the beginning, but they appear to be associated with
greater magnetic variations.

All the major photometer pulses in the second half of the
interval shown, and most minor ones as well, clearly are associ-
ated with asymmetric pulses in the X and/or Y components of
dB/dt.

The origin of irregular magnetic pulsations (pi) observed at
high latitudes has been a matter of controversy for decades.
Observations of these and other asymmetric pulsations, and
especially the close relationship between magnetic field

changes, optical pulsations, and changes in ionospheric elec-
tron density (Arnoldy et al. in preparation), lead us to suggest
that this class of pulsations originates at ionospheric altitudes
and may be a rather common, but probably not the exclusive,
source of auroral-zone irregular magnetic pulsations in this
frequency range.

This research was supported by National Science Foundation
grant DPP 79-23294.
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Energy spectrum of precipitating
electrons during an artificially

triggered wave event

D. L. MATI'HEWS

Institute for Physical Science and Technology
University of Maryland

College Park, Maryland 20742

The Nike-Tomahawk rocket payloads launched at Siple Sta-
tion during the 1980-81 magnetospheric physics campaign in-
cluded comprehensive energetic electron spectrometers. Re-
sults from the solid-state units, which measured electrons of
energy greater than 16 kiloelectronvolts, are discussed in a
companion article (Siren and Matthews, Antarctic Journal, this
issue). Here I discuss the results from the electrostatic analyzers
for energies between 0.1 and 16 kiloelectronvolts and give a
summary spectrum.

Portions of the data in each rocket roll period were con-
taminated by solar ultraviolet photons. These portions are clear-
ly distinguishable from the good data and are not used.

On rocket flight 18.204 (20 December 1980) there is a moder-
ately intense low-energy flux which shows altitude-dependent
absorption. The figure shows preliminary differential energy
spectra from this flight averaged over several seconds. Three
points from the solid-state detector are included; higher ener-
gies have been omitted to avoid excessive scale compression.
The measurements actually cover 4 decades in energy and 11 in
differential flux.

Several features of these data merit discussion. There is no
obvious correlation between the electron fluxes and simul-
taneously observed wave events, whether the latter were natu-
rally or artificially triggered. This is not surprising because the
waves can spread out hundreds of kilometers horizontally from

0 ELECTROSTATIC fRNALYZEF
+ 50L[0 55TRTE 5ECT0METS

10 4

ROCKET
ELECTRON FLUXES
20 DEC. SO 1634-1835 LIT

102

01	.10	1.00	10.00	100.0

ENERGY	KEV

Spectrum of precipitating electrons at two altitudes. Solid-state
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the interaction region high above the rocket, whereas electrons
are constrained to remain close to the near-vertical magnetic
field line passing through that region.

The search for correlations is continuing.
The spectrum looks very like what is often observed in diffuse

aurora. The intense part of it occurs at energies too low to
produce radio-wave absorption as seen on a nometer. No ab-
sorption was in fact seen at Siple.

Finally, the very sharp break near 18 kiloelectronvolts seen in
the figure and discussed in the companion article suggests a
sharp maximum for the magnetospheric electrostatic potential
through which the observed electrons presumably were
accelerated.

This work was supported by National Science Foundation
grant DPP 80-13722. Vehicle and telemetry support and related
field operations were provided by the National Aeronautics and
Space Administration, Goddard Space Flight Center.
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Energetic electron observations by
high-altitude rockets launched from

Siple Station
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During the Siple-Roberval conjugate magnetospheric physics
campaign in 1980-81, three fully instrumented ionospheric plas-
ma diagnostic payloads were launched by Nike-Tomahawk
rockets. Figure 1 shows a Nike-Tomahawk launch. (For a sum-
mary of the goals of the campaign and the instrumentation of
the payloads, see Matthews 1981.) The University of Maryland
experiment on each payload consisted of a low-energy analyzer
for measuring electrons of 100 electronvolts to 27 kiloelectron-
volts and solid-state detectors for measuring electrons of greater
than 16,000 electronvolts. The lower energy electron experi-
ments are discussed in a companion article (Matthews, Antarctic
Journal, this issue); this article discusses some of the solid-state
detector data obtained.

Each instrument consisted of three identical detectors, view-
ing at 30°, 70°, and 110° from the (spinning) rocket axis. Because
the two detectors making larger angles with the axis were
strongly affected by solar ultraviolet radiation, we have chosen
to concentrate on data from the uplookingN detector. It was
much less affected by solar radiation. We have been able to
obtain useful energetic electron information from each of the
three rocket flights [1719 universal time (UT) 12 December 1980;
1732 UT 20 December 1980; and 1822 UT 10 January 1981]. During
the second flight, NASA flight 18.204, natural wave-particle inter-
action activity was high and multi-hop echoes of the very-low-
frequency "Jupiter" transmitter pulses were evident (Kintner,
Briftain, and Kelley 1981). Also, energetic electron count rates
showed the most temporal variation of any of the three flights.
The remainder of this article describes the energetic electrons
observed during this flight.

Figure 2 is a plot of energetic electron count rates (linear
scales) for the entire interval during which the experiment

returned meaningful data. The various channels represent dif-
ferent energy ranges, as given in the table. The experiment was
turned on at 1733:42 UT (altitude 89 kilometers) and functioned
through apogee at 1736:10 (189 kilometers) until reentry at
1738:33 (93 kilometers). The most significant feature of the data
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Figure 1. Launch of Nike-Tomahawk from Siple Station. Thermal-
control black plastic sheeting covering the rocket strips off during
ascent. (Photograph by J. Siren)

246	 ANTARCTIC JOURNAL




