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We performed impact experiments on various targets that are assumed to be
meteorite parent bodies to clarify the conditions under which shock metamorphic structures are
formed on meteorites. We analyzed the gases produced by the impacts and recovered shocked solid
samples, which were analyzed using newly developed methods. Shock physics modeling was also
performed to investigate the elementary processes of momentum and energy partitioning during shock
wave propagation in elasto-plastic materials. The results show that the stress threshold at which
metamorphic textures are generated in rock-forming minerals is in agreement with the previous
results. We found, however, that the behavior of energy partitioning is quite different from the
conventional understanding. Specific textures, including devolatilization, high-pressure phase
transition, and melting, are formed at lower impact velocities than previously expected.
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