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Development of a TOF-MS for the future planetary missions
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In-situ measurement of planetary material is quite important in understanding evolution of the planets. NASA's Curiosity
rover performed in-situ Potassium-Argon (K-Ar) isochron dating experiment on Martian rock by a quadrupole mass spectrom-
eter (QMS) and an alpha particle X-ray spectrometer (APXS). On the other hand, the ESAs Rosetta spacecraft performe
direct in-situ measurement of the D/H ratio an&/®lO ratio in the Jupiter family comet 67P/Churyumov-Gerasimenko by the
ROSINA mass spectrometer on ROSETTA. Furthermore, Philae lander on ROSETTA discovered 16 organic compounds o
comet 67P/Churyumov-Gerasimenko.

In ISAS, IMA (lon Mass Analyzer) measured the lunar plasma aboard the ISAS’s Kaguya spacecraft. IMA is an linear electric
field time-of-flight (LEF-TOF) energy mass spectrometer. However, ISAS has never developed a time-of-flight mass spectrome
ter (TOF-MS) for the future planetary missions. Therefore, we are developing a new instrument for in-situ K-Ar isochron dating.

K-Ar isochron dating is a radiometric dating method and it is based on the measurement of the product of radioactive decay o
40K into “°Ar. This instrument is the combination of laser-induced breakdown spectroscopy (LIBS) and TOEKVS mea-
sured using LIBS and’Ar is measured using TOF-MS. One of the purposes of this mission is to understand climate change of
ancient Mars by determination of the absolute age of the Noachian-Hesperian transition. We are developing a small size TOF-M
that has a length of 180mm and a diameter of 200mm in order to install the instrument on a rover. We confirmed that the mas
resolution of the TOF-MS is 160 (at m=40 amu) by using SIMION charged particle simulation software. We also manufactured
a test model TOF-MS in order to confirm its performance.

Furthermore, we are considering experiments to measure organic compounds and planetary atmosphere by using the TOF-NM
In this presentation, we report the current development status of the TOF-MS and what the TOF-MS can detect based on tt
results of the first experiment of the test model TOF-MS.
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