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Observations of the electron temperature and density
in the low ionosphere by Fast Langmuir Probe

By

Takumi ABE' and Koh-ichiro Ovama’

Abstract: "S-310-33" sounding rocket was launched from Uchinoura Space Center in Kagoshima
on Jan 18th, 2004. The Fast Langmuir Probe (FLP) onboard the rocket was developed to measure
the electron temperature and number density above 80 km altitude in the ionospheric D and E
regions. These data are used to investigate the generation mechanism of wavy airglow structure
which is a main scientific topic in the present sounding rocket experiment, together with the atomic
oxygen density and the neutral wind simultaneously measured on the rocket. The FLP can provide
a spatial distribution of the electron temperature and density along the rocket trajectory, which will
also be used to discuss the dynamics and energetic in the lower thermosphere.

During the rocket flight, the FLP successfully measured the voltage versus current relationship
of the probe, from which the electron temperature and density can be estimated, despite a minor
problem with the electronic circuit. Both the electron temperature and density indicate a spatial
structure which suggests a possible existence of the dynamical process. It is noticeable that the

FLP observed very steep gradient of the electron density at 89 km altitude.
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