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Development of suprathermal ion source to calibrate space-based plasma instru-
ment
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It is possible to simulate plasma environment in the lower ionosphere inside a vacuum chamber on the ground. In con-
trast, it is very difficult on the ground to simulate plasma environment which is seen from the space-based platform such as
sounding rocket or satellite. If one assumes a measurement on the sounding rocket in the lower ionosphere, ions appear to
be approaching with a velocity of 1.0 km/s, which is typical velocity of sounding rocket. Because a thermal velocity of O2+
ion whose temperature is 300 K is about 500 m/s, the ions would be seen as incoming ions with the bulk velocity two times
faster than the thermal velocity. In general, the ion acceleration in the vacuum chamber can be made by applying negative
voltage to a mesh grid whose transmission rate is high. However, such an acceleration device is unlikely feasible because of
too many collisions between plasma and neutrals inside the chamber and/or difficulty in controlling a small voltage around
the grid with high accuracy.

We are developing a low energy ion source which can generate such a plasma environment inside the vacuum chamber.
Although our prototype model did not work as expected, we have recently succeeded to realize the very low energy ion
source by applying Kaufman-type single grid ion source. We have so far generated the ions whose most probable energy
exists somewhere between 1 and 6 eV. The peak energy can be controlled by a voltage setting. Since the temperature of these
ions is about 1000 K, the bulk energy is considered as suprathermal. Therefore, we call this device suprathermal ion source.

The suprathermal ion source consists of 1) extreme ultraviolet radiation source to generate plasma from neutral gas, 2)
stainless chamber to maintain high plasma density, and 3) grid to pull the ions outward from the stainless chamber. This ion
source is placed inside a large vacuum chamber with a diameter of 2.5 m at Institute of Space and Astronautical Science of
Japan Aerospace Exploration Agency. An instrument to observe the accelerated ions is installed in front of the exit grid so
that the ions can enter. The ion acceleration is caused by the voltages applied to the stainless chamber and the grid. In fact,
the energy and flux of the accelerated ions can be controlled by the voltage applied to the stainless chamber and the grid,
respectively.

In this presentation, we will describe variation of bulk energy according to the setting voltage and characteristic feature of
energy distribution of the generated ions as well as the detailed information of the suprathermal ion source.
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