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Femtosecond laser microfabrication towards high efficiency, new materials and advanced devices
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Femtosecond laser microfabrication has been proved to be a powerful 3D microfabrication technique with high precision. However, the main difficulties are low fabrication efficiency caused by point-to-point scanning strategy, complex interaction mechanism between laser and new materials, and how to combine with other microfabrication method for highly functional devices. In order to overcome these disadvantages, (1) SLM-based (spatial light modulator) 2D-3D laser intensity patterns (e.g., mutlifoci or arbitrary patterns) were proposed to significantly speed up the fabrication process by several orders of magnitude; (2) The complex physical mechanism between laser and new materials was investigated, the nonlinear coefficient erasure effect of LiNbO3 crystals; (3) The laser fabrication was combined with other bottom-up or top-down method for more advanced devices. These works have found a wide range of applications in optics, microbotics, and biology, such as nonlinear beam shaping, particles filtering, and cell manipulation.
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