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Development of radio frequency electric field type ion mass spectrometer in ANA:
Evaluation of designing particle trajectories
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The upper atmosphere including the ionosphere and the thermosphere is mostly composed of neutral particles. Because ic
ized particles which slightly exist in the upper atmosphere collide with the neutral particles, they influence each other. Satellite:
and ground radar observations and model studies show that the neutral atmosphere may interact with plasma motions. Due
limitation of ground-based observation methods for the neutral atmosphere over 100 km and measurable physics parameters
in-situ observations by satellites currently, knowledge about neutral atmosphere fluctuation processes is inadequate. Long tel
in-situ observations are required to understand interaction physics between neutral atmosphere fluctuations and the ionosphe
environment.

Also in the future planetary exploration missions, neutral atmosphere observation is essential for understanding energy tran:
fers, circulations, interaction with lower atmosphere and the solar wind, formation process of the ionosphere, and atmospher
dissipation in the upper atmosphere in the Venus and the Mars.

We develop Atmospheric Neutral Analyzer (ANA) for satellites observing the thermosphere and the ionosphere in the Earth ol
planetary atmospheres. ANA is composed of neutral particle ionization section by electron beam, Radio Frequency type ion Mas
Spectrometer (RFMS) and charged-particle detector with MCP and CCD camera. ANA is assumed that its entrance aperture
pointed to movement direction of the satellite. RFMS is based on principle of Bennett-type mass analyzer. After the ionization
of the incident particles, some ions with a specific mass can be selectively accelerated by the RF electric field in RFMS. On th
particle detection, combination of MCP with electron multiplication capability and CCD camera enables to detect a number of
particles in short time. By varying the RF electric field, 2D-distributions of particle velocity are obtained for each particle species
at CCD. From the distributions, the composition, density, temperature, and velocity could be estimated. We are aiming that th
ANA specification is as measurement range of neutral wind subtracted the satellite velocity is 0 to 5 km/s, and its resolution is
about 100 m/s, and mass range is 1 to 40 AMU, and mass resolution is about 10 %.

To consider electric deformations by electrode geometries and the deformation effects on ion trajectories in RFMS, we are nov
carrying out numerical analysis of electric field and simulation of particle trajectories under sinusoidally time-varying electric
field. In this time we will show results of the simulations obtained by the analysis, and report about effects of the electrode
geometries in RFMS.
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