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ABSTRACT

The age of geologic record is a key observable for understanding the
evolution of a planet. The geologic history of planets including Mars,
however, is largely based on the radiometric age data derived from very
limited locations on the Moon. Furthermore, no radiometric age data have
been obtained for Mars. Although a sample return mission would provide
highly accurate radiometric age measurements, it would be extremely
expensive. Thus, an in-situ radiometric age measurements mission would
be very important. In order to achieve such missions, we are developing
on-site geochronology instruments that can be carried by lander. Here we
discuss (1) the uncertainties in the Martian chronology models, (2) the first
in-situ K-Ar age measurement results conducted by the NASA Curiosity
rover, and (3) the development status of our in-situ K-Ar isochron dating
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method based on a combination of laser-induced breakdown spectroscopy
(LIBS) and time-of flight mass spectrometry (TOF-MS). We also describe
the perspectives for designing an in-situ geochronology mission to Mars
potentially carried out by Japan.
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