
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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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)
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Figure 2. Energetic electron count rates (uplooking detector), 20 December 1980. Channels 3 and above: 10 counts per second full scale,
accumulated for 5 seconds; channel 2: 20 counts per second full scale, accumulated for 5 seconds; channel 1: 6,000 counts per second full
scale, accumulated for 0.32 seconds. Single-hatched areas: possible solar contamination (see text); cross-hatched areas: definite solar
contamination.

was the very much higher count rate in the lowest energy
channel (channel 1; 16-32 kiloelectronvolts) compared with the
higher energy channels. This is indicative of a sharp break in the
electron energy spectrum. By comparing the electron count
rates in channel 1 and channel 2, we estimate that the break was
no higher in energy than 18 kiloelectronvolts, and may have
been lower. This is similar in nature to auroral electron energy
spectra (see companion article, Matthews 1982). In channels 2
through 8, electron count rates tended to be higher before the

Solid-state detector energy levels

Energy
Channel	 (Kiloelectronvolts)

12	 >850
11	 565-850
10	 375-565
9	 250-375
8	 193-250
7	 147-193
6	 113-147
5	 85-113
4	 62-85
3	 47-62
2	 32-47

16-32

midpoint of the flight than after. In channel 9 and above, count
rates were simply too low to say whether there was any signifi-
cant temporal variation. The variations in channels 2 through 8
mainly were uncorrelated with channel 1. However, for about 12
seconds after experiment turn-on (when the rocket was still
nearly directly over Siple) channel 1 did show a significantly
higher count rate than later in the flight. It appears, from the
raw data, that this excess was parallelled simultaneously in
channels 2 through 5.

It has not been possible to identify correlations between these
energetic electron count rates and the various, complex wave
phenomena observed during the flight. (However, it may be
that the characteristic type of electron energy spectrum ob-
served during this flight is a necessary condition for the occur-
rence of multi-hop echoing of Jupiter transmissions, such as
was prominent throughout the flight.)

This work was supported by National Science Foundation
grant DPP 80-13722. Vehicle and ground station support were
provided by National Aeronautics and Space Administration-
Goddard Space Flight Center.
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