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On performance evaluation of ion drift velocity analyzer
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Understanding of the atmosphere-ionosphere coupling is crucial to reveal ionospheric irregularity phenomena such as
medium-scale traveling ionospheric disturbance (MS-TID) and equatorial spread-F. In contrast to many theoretical consid-
erations, few simultaneous observations of plasma and neutrals in the lower ionosphere has been conducted, which results
in insufficient demonstration of the ion-neutral  interaction. Rocket observations of the ionosphere is helpful, while it is
difficult to directly observe ion-neutral interaction in weakly ionized plasma by ground-based instruments. Under such a
background, we are developing ion drift velocity analyzer (IVA), which can measure ion drift velocity and density in the
lower E region. IVA will be installed on the rocket so that it can make in-situ measurement of the ionospheric ions along with
other scientific instruments for the upper atmosphere. This observation will provide an essential data set which is necessary
for a quantitative discussion.

Specification of flight model IVA has been almost determined through performance evaluations of prototype IVA. In order
to check the performance of flight model, we conducted laboratory experiments by using the large vacuum chamber at Insti-
tute of Space and Astronautical Science, Japan Aerospace Exploration Agency. Ultraviolet plasma source and ion accelerator
are placed at the ends of the chamber, which can simulate not only the ionospheric plasma conditions but drifting ions with
energy of 1-6 eV. In the experiment, IVA collector current was measured by sweeping the retarding voltage under two kinds
of conditions; 1) changing ion energy and 2) changing the sensor’s look angle with respect to the ion accelerator. The results
clearly indicate the success of producing ions with a drift energy of 1-6 eV.

We can obtain physical quantities of the ions to be measured by evaluating differential value of the ion current with retard-
ing voltage. In our data analysis, ion density and temperature are estimated by using the maximum differentiated current and
a gradient of log differentiated current, respectively. In our presentation, we discuss ion drift energy, temperature and density
estimated from the retarding potential profile of ion current and the current distribution for various incident angle.
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