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Development of a time-of-flight mass spectrometer for future lunar polar exploration
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Recent observations by lunar explorers have reported the possible existence of ice composed of volatile matter containir
H-O in permanent shadowed craters in lunar polar region, but details such as its abundance and composition are not known. V
are developing a mass-spectrometer (Time-Of-Flight Mass Spectrometer: TOF-MS), which we aim to install in a rover landing
on the moon of a future lunar polar exploration and will contribute to the elucidation of the composition of volatiles in lunar
permanent shadowed craters.

In a TOF-MS, neutral particles are ionized, accelerated in an electric field, and made to fly in a free space. Mass analysis C
ions is carried out using mass dependence of flight time. In this method, since the mass resolution is proportional to the fligh
time of the ions, it is necessary to make the flight path of the ions long to achieve high mass resolution. In order to increase
the flight distance without increasing the size of the device, a reflectron-type TOF-MS, which reflects ions by an electric field,
is adopted. On the other hand, increasing the number of reflections lowers the detection efficiency because trajectories of iot
disperse as the flight distance of the ions increases. Therefore, our instrument is equipped with multiple reflection mode with hig
mass resolution and one reflection mode with reduced number of reflections and emphasis on sensitivity. These measureme
modes are able to be switched for each observation target by only controlling the potential of some electrodes. Redundancy
important in this device because it is assumed to be exposed to shocks of launch and landing on the moon. In order to reali:
multiple measurement modes, two pulse high voltage modules were used for the acceleration region and the reflection region
this instrument. As a result, this device realized redundancy against failure of the pulse high voltage module.

Currently, a test model is being tested to confirm that it is able to achieve an expected performance.

We will mainly report the performance test results of TOF-MS test model.
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