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Dynamic process of ultrashort-pulse laser pumped nanostructure formation in attoseco
nd time scale and its application
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We have demonstrated that periodic nanostructure formation on dielectric, semic
onductor, and metal surfaces irradiated with femtosecond laser pulses is dominated by the excitation of su
rface plasmon polaritons (SPPS%, through the time-resolved measurements. Modeling the physical process of

nanostructuring, we have developed a new ablation technique to control the excitation of spatial SPP wave
modes and directlﬁ imprint a homogeneous nanograting on solid surfaces in air. It is also shown, based o
n the mechanism, that the nanograting period can be reduced by making use of shorter-wavelength lasers. T
hus this project has successfully developed the fundamental principle and technique of a new nanoprocessin
g that can fabricate nanogratings with lasers beyond the diffraction limit.
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