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Construction of a visible near-infrared spectroscopic data analysis model for
lunar and planetary exploration targeting rock samples.
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In the SLIM mission, rocks would be observed by visible and near-infrared
spectroscopy. We found that grain boundaries of plutonic rocks are not effective reflecting surfaces
through observations of artificial rock. On the other hand, natural igneous rocks often exhibit
reflections that enhance the sensitivity of spectroscopic observations. The relationship between
rock texture and absorption characteristics was organized.
Furthermore, for the LUPEX mission, a technique to make small ice particles on mineral surfaces was
established. Through spectroscopic observations of the artificial permafrost, a method was proposed
to estimate the ice calibration curve based on the reflectance spectrum and particle size of
regolith. Additionally, ice was confirmed to adhere in a granular form through icing in a vacuum,
suggesting the possibility of water molecules infiltrating underground during icing.
These achievements will contribute to the mantle material observation of future lunar missions.
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