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Direct observation of structures of super-dense carbon
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Studies combining X-ray free-electron laser and high-power optical laser
allows us to investigate the structure and properties of diamond under extreme conditions. Using the
unique experimental platforms developed by the principal investigator, ultrafast pump-probe
experiments were conducted. Diamond samples were shock-compressed and were directly observed under
the shock compression conditions. We for the first time revealed and discussed the followings on
diamond; the elastic limit stress and nano-polycrystalline grain boundary effect, shock compression
adiabat (Hugoniot), phase stability pressure and temperature range, elastic-plastic transition path
under ultrafast deformation, refractive index and absorption coefficient under shock compression,
and molecular dissociation and diamond formation in shocked hydrocarbons.
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