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Development of three-dimensional micro processing techniques using near-infrared
femtosecond laser
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In this study, we aimed at developing novel three-dimensional micro/nano
processing technique of crystalline silicon substrates, by applying the techniques that were
developed for transparent materials such as glass using ultrafast lasers. By irradiating focused
near-infrared laser pulses, modified region was generated inside silicon substrates. The modified
region was, to some_extent, selectively etched out with nitric hydrofluoric acid (mixture of nitric
acid and hydrofluoric acid). In addition, we investigated comparison of nonlinear optical constant
among different types of silicon substrates, new irradiation method for reducing spherical
aberration that occurs when laser is irradiated into high-refractive-index materials including
silicon, and formation of laser-induced periodic structures on silicon surface.
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