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In-situ measurement of dislocation behavior under ultrafast strain rate
deformation
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We constructed an in-situ measurement system for femtosecond laser-driven
shock compression phenomena at the X-ray free electron laser facility SACLA built at Harima Office,
RIKEN. We measured in-situ lattice strain at an early stage of femtosecond laser-induced shock wave
compression of pure iron which is a BCC structure, bulk nano iron whose crystal grain size is
reduced to nanometer order by severe plastic deformation, and pure nickel which is FCC structure. As

a result, it was shown that the mechanism of plasticity generation is different from that of the
conventional method under ultrafast strain-rate deformation.
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