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Development of a new instrument to measure ion density and drift velocity for
in-situ observation of the coupling between neutral and charged particles
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We have developed an instrument to measure a drift velocity, density, and
temperature of the ionospheric ions in the upper atmosphere. The detailed specification of the
instrument was determined by assuming that it is installed on sounding rocket or low-altitude
satellite. In this study, internal structure and electric specification were decided by reflecting a

result of numerical simulation of ion trajectory inside the instrument, and then the prototype
model was developed. The instrument consisting of the sensor part and the electronics was tested
inside the vacuum chamber in which the ionospheric plasma environment is generated. lon density and
temperature were calculated from the data obtained in the test. The reasonable agreement of these
parameters with electron density and temperature confirmed that the basic performance was almost the
same as our plan. Validity of the ion drift velocity estimation will be confirmed after completing
a development of the low-energy ion source.
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