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The RIDE rocket campaign plans to launch S-310-46 sounding rocket from the Uchinoura Space Center in Kagoshima
Prefecture in the summer of 2025 to observe the ionospheric E region. The main objective is to reveal how sporadic E layers,
the sporadic dense metal ion layers at about 100 km, develop during the daytime. Sporadic E layers at mid-latitudes are
mainly caused by the bulk motion of metal ions dragged by the east-west neutral wind and subjected to the Lorentz force,
accumulating at the altitude where the east-west wind switches. Since the bulk velocity of ions is affected by the neutral wind
through collisions, the collision frequency between ions and neutrals is required in addition to the electric field, magnetic
field, and neutral wind to calculate ion velocity from in situ observation data. Since the collision frequency depends on the
composition of the neutral atmosphere, it is eventually necessary to measure the composition of the neutral atmosphere.

Therefore, we are developing a neutral mass spectrometer (NMS) to observe neutral atmospheric composition for the
RIDE rocket campaign. The instrument is based on a neutral mass spectrometer called TRITON, developed at ISAS/JAXA
to detect water in the lunar polar regolith. We have downsized the instrument and developed an antechamber to capture
particles for the installation on the sounding rocket. The principle of mass spectrometry is based on time-of-flight mass
spectrometry, which uses the fact that the time of flight depends on the mass-to-charge ratio when neutral particles taken from
antechamber are ionized, accelerated, and flown a certain distance. In general time-of-flight mass spectrometers, the flight
path is often folded back once, but in this system, the flight path is folded back three times to achieve higher mass resolution
while maintaining the size. Since the instrument uses high voltage, measurements will be made during the rocket downleg,
at an altitude of approximately 130 km to 100 km, to prevent electrical discharges before the beginning of observations.

The manufacture of the instrument has been completed, and the results of performance tests confirm that the mass
resolution exceeds 200. This is sufficient to measure atomic oxygen O, molecular oxygen O, and molecular nitrogen Na,
which are the main neutral components at the observed altitudes.

In addition, it is possible in principle to limit the mass of particles reaching the detector by turning off the reflected
electric field to fold back the flight path of the particles for a certain period in this system. Such a mode may be useful, for
example, in detecting the spectrum of NO, which is assumed to be present in an amount less than 1% of that of the major
component, separated from the spectrum of Ny, which has a relatively close mass. In this presentation, in addition to the test
results on mass resolution and sensitivity, we will also report on the tests to validate this mass-limiting mode.
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