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Ultrahigh time and space resolved spectroscopy and its application to the study
of photo-iduced phase transition
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By using scanning tunneling microscopy, we have reviealed the primary
steps included in the excitation-induced phase transformation, such as nucleation and proliferation
of sp3-like interlayer bonds. The growth mode of photo-induced structures strongly depends on the
photon energy, and these results are interpreted by different dynamical pathways for the nucleation
and proliferation of interlayer-bonded phase. The findings of our investigation can provide a key to

the optical control of sp2-to-sp3 conversion and the organization with the nano-scaled products in
graphene-related materials.

Also, we studied the structural stability of graphene on SiC under pulsed laser iraadiations. We
analyzed the evolution of 2D Raman peak of graphene layers, and revealed that optical excitation
removes graphene layer selectively from multiple graphene-layer region, forming single atomic-layer
graphene on SiC which is stable against the excitation.
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