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Visible discharge near an active high-frequency dipole in the ionosphere
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Two image-intensified television cameras with a spectral response between 400 and 900 nm were installed on
the OEDIPUS-C (OC) sounding rocket double payload, which was launched into the auroral ionosphere on 7
November 1995. The primary role of the television camera on the lower, aft part of the payload was to capture
black-and-white images of the upper, forward part of the tethered double payload against the star field. The TV
images provided data for determining the absolute attitudes of both subpayload parts and of their separation
direction throughout the flight. This objective was met completely. The angle between the separation direction
between the two subpayloads and the axis of the Earth’s magnetic field throughout the observations under
consideration was less than 1º.

During the rocket trajectory up-leg, the aft television camera also observed luminosity in the neighbour-
hood of transmitting dipole antennas on the forward subpayload, immediately after the separation of the two
subpayloads. The source of the luminosity was Argon atoms released during the 15 seconds of operation of an
Argon gas separation thruster system. The optical emission was also limited to times when the dipoles were being
excited by a 10-W radio-frequency (RF) transmitter. Emission intensity varied systematically with the transmitter
frequency as it was swept from 0.025 to 8.000 MHz.

Sounder-accelerated electrons (SAEs) were observed over all detected energies (20-20000 eV) of Energetic
Particle Instruments (EPIs) on both subpayloads. These EPIs observed SAE fluxes when the transmitter pulse
frequency was at a harmonic of the electron cyclotron frequency. The detailed dependence on transmitter pulse
frequency of the luminosity is used to support the view that the luminosity results from the collisional excitation
by SAE of ArI and ArII atomic levels that subsequently decay by transitions at visible wavelengths.


