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Real time and localized analysis of pulse laser fine-machining mechanism based
on Raman scattering with optical frequency comb
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The novel in-situ measurement method of machining phenomena using ultrashort
laser pulses is proposed to establish in-process machining control. In this study, in-situ
measurements of laser ablation using a photonic nanojet were conducted. In water medium, it was
experimentally clarified that cavitation bubbles generated by laser irradiation interfere with
continuous pulse irradiation. We also established a method to detect the shock waves generated by
laser irradiation by measuring vibrations of a microsphere probe. The in-situ measurement method for
machining phenomena will not only contribute to further clarifying the phenomena of ultrashort

laser pulse laser machining, but also to establishing a method for making high-quality micro
structures.
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