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Clarification of shock metamorphism using cathodoluminescence of feldspar
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Shock pressure, temperature and the duration time of impact event in Moon and
Mars are important parameters that need to interpret the collisional history of asteroid and
planetesimal, and provide vital information on formation process of early solar system and origin of life
during late heavy bombardment. However, it is difficult to estimate these parameters quantitatively by
conventional methods such as reflective index and phase diagram of high-pressure minerals. In this study,
we successfully developed new shock pressure barometer using cathodoluminescence of feldspar, based on
high-pressure experiments. There is a positive correlation between blue luminescence intensity and
pressure on feldspar by high-pressure experiments, and therefore the calibration curve allow us to
evaluate shock pressure and the duration during shock metamorphism on feldspar in lunar and martian
meteorite. This should be progressively helpful for understanding the collision history on Mars and Moon.
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