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Abstract: Activities of the JAXA Research Team “Astrobiology Experiments in Earth Orbit” were
reported. This research team was originally organized as a working group in 2004, and has been
discussing possible experiments on astrobiology by utilizing the ISS and other facilities since then.
In this year, we discussed novel analytical techniques for life detection in extraterrestrial
environments such as Mars. We discussed the possibility to detect microorganisms near the
methane eruption areas, where the main targets were methane-oxidizing bacteria. The novel
detection system for methane was discussed to select the landing points. Fluorescence
microscopy will be applied to direct detection of microorganisms, followed by amino acid analysis
of the hydrolyzed extract of soils. We are developing a potable fluorescence microscope, and
selecting the mass spectrometric techniques for trace amino acids. Other targets include
terrestrial microorganisms in the caves of Moon for the verification of interplanetary migration of
life, and complex organic compounds in Titan surface and Enceladus plume. In addition to
development of instruments for space experiments, development of on-ground facilities for the
analysis of returned samples such as the STXM-XANES line. Radiation facilities for irradiation
of high-energy particles and photons for ground simulation are also necessary to design novel
space experiments.
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fluorescence microscopy, life detection
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