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Ultrafast and precision femtosecond laser processing of ceramics by transiently
increasing transparency
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Ceramic materials are utilized as key components in electronic devices,
optical instruments, and other applications due to their excellent mechanical, electrical, and
thermal properties. To achieve further enhancements in functionality and cost reduction of these
devices, it is essential to establish techniques for highly efficient and precise micromachining of
ceramic materials. However, due to their hardness and brittleness, machining ceramics is extremely
challenging. Additionally, as they are scattering materials, observing phenomena inside of the
material is also difficult. In this study, we established a high-speed observation method for the
excitation process when a femtosecond laser pulse is irradiated onto ceramics. Furthermore, by

heating the excited region with a long-pulse laser, we achieved ultra-high-speed precision machining
of ceramics.
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