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Reconsideration of atomic scattering factor for ultrafast electron diffraction
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When a strong laser light is concentrated to matters, a melting occurs. The
melting has been considered to be the effect of heat by the laser absorption (thermal melting). Recently,
some papers have reported that the melting in the case of semiconductors occurs much earlier than
believed thermal melting. The reason is explained below: the melting is promoted by the excited
electrons, in the material atoms, which led to the weakened binding with atoms (non-thermal melting). It
means that the spatial distribution of charge in the atoms is changing momentarily following the laser
irradiation. We have experimentally observed ultrafast melting process (femto-second order) for gold, a
representative metal. Thus, the non-thermal melting mechanism is applicable to the metal from the

theoretical study.
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