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4.6 billion years ago, in the primordial solar nebula surroundin? the
youngest sun, many small bodies were repeatedly colliding to merge to form planets, satellites, and
asteroids. During such a process, strong compression and heating were simultaneously induced to
significantly affect the state of the materials, such as inducing their melting. In this research,
we attempted to understand the post-impact states of primitive meteorites by reproducing the
impact-induced melting phenomenon in the laboratory by using a high-power laser and an X-ray
free-electron laser as a couple to observe the diffraction as a function of time during the
compression process. Specifically, we observed the time evolution of structures of anhydrous
silicate, hydrous silicate, and carbonate during the compression. We found that the amorphization of
hydrous silicate and carbonate more easily proceeded than that of anhydrous silicate.
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