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The ionospheric neutral atmosphere affects ionospheric currents through the collisions between plasmas, which makes
it necessary to observe the neutral atmospheric density and composition to understand the ionospheric plasma phenomena.
However, neutral mass spectrometers for the in-situ measurements of the ionospheric neutral atmosphere have rarely been
installed on flying objects such as sounding rockets and low-earth orbit satellites in recent observations because they tend to
be big and heavy. Some empirical models are used instead of actual observation data, but they refer to the old and limited
observation data, and new observations are desired.

In our study, we are developing a small mass spectrometer for the observation of the ionospheric neutral atmosphere which
can easily be installed on flying objects. The instrument is planned to be used for S-310-46 sounding rocket, which will be
launched from Uchinoura, Kagoshima in the summer of 2024. The objective of the experiment is to reveal the formation
process of daytime sporadic E layers and the instrument will provide the density profile of dominant components in the at-
mosphere such as O, Oy and Ny from about 90 km to 130 km. We are currently developing the flight model of the instrument
for the experiment.

The mass spectrometer is based on TRITON, which is a time-of-flight neutral mass spectrometer developed by ISAS/JAXA
for the Lunar Polar Exploration project (LUPEX) to measure water particles in lunar soil. In usual time-of-flight neutral
mass spectrometers, particles are reflected one time, but TRITON and our instrument adopt the trajectory including three
reflections, which enables a high mass resolution with a small size. We have finished designing and manufacturing the mass-
analyzing part, and we will report the results of the tests.

At the same time, we are developing an inlet part called an antechamber. An antechamber is necessary to thermalize the
particles which enter the instrument with the relative speed of the rocket. Furthermore, an antechamber can improve sensi-
tivity because the inside density is enhanced compared to the outside density. We have finished designing considering these
functions. In the rocket experiment, the measurement starts a few minutes after the launch and the contamination of the
particles adsorbed on the inner wall of the antechamber can be a problem. In order to reduce the impact of the contamination,
we plan to conduct baking with some heaters and nitrogen purge just before the launch. We will additionally report the results
of some experiments which we made to evaluate the effect of these operations.
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