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Development of a neutral particle TOF-MS for future planetary explorations
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In-situ material measurement in planetary exploration is quite important in understanding the evolution of the planets anc
their atmosphere. For the purpose of performing in-situ elemental analysis, mass spectrometers were installed, for exampl
on NASA's Curiosity rover and the ESA's Rosetta spacecraft. In Japan, however, we still do not have a neutral particle mas:
spectrometer for the future planetary exploration. Therefore, we have decided to develop a neutral particle Time Of Flight Mas:
Spectrometer (TOF-MS) aiming at using for the future planetary exploration.

Incident neutral particles into TOF-MS are ionized for the further analysis of mass identification. The effects of the initial
position and initial energy of the ionized ions on the mass analysis should be minimized to get a fine mass resolution. We
decided to adopt two-stage acceleration and single-stage reflector. From the analytical solution obtained on the condition th:
the TOF converges regardless of the variation of the initial position and energy of ions, we have optimized the size and potentic
of the electrodes in the instrument. We are now trying to improve the performance of the prototype TOF-MS with two-stage
acceleration and single-stage reflector.

In parallel with improving the performance of the prototype TOF-MS, we are developing a multi-reflector type TOF-MS which
has the potential to increase mass resolution under the size constraint. Compared to the single-reflector type TOF-MS, the flig
path becomes about three times longer which makes the mass resolution of the TOF-MS improved. However, as the flight lengt
increases, effects of variations in the flight path of the ions increase and the detection rate decreases. Therefore we have
determine the analytical solution in order to identify the parameters that control the performance and carefully optimize the size
and voltages of the multi-reflector TOF-MS by using a software that simulates the particle motion in the instrument.

We will report on the test results of the prototype TOF-MS and the optimized design of the multi-reflector type TOF-MS.
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