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Laser micro-machining using photonic nanojets controlled by in-situ measurement
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A novel machining method using the photonic nanojet (PNJ) is proposed to
fabricate a three dimensional mico-shape with nanometer scale. The femtosecond pulse PNJ machining system
was developed using the tunable femtosecond Ti:Sapphire laser. The laser machining of the Si wafer with
the material removal of sub-micrometer scale was achieved by employing the PNJ position control method
using the microsphere stably attached to a micropipette. The chromatic confocal system is introduced to
measure the position of the microsphere accurately. Using this technique, the interpolated PNJ standing
wave scale enables to measure displacement with an accuracy of dozens of nananometers for the bases of
in-process measurement. A novel scanning probe microscopy for imaging surface topography using the
optically trapped microsphere is proposed. It was confirmed that the proposed method could resolve the
surface topography with a sub-micron resolution by measuring the gratings with 1800 GPM.
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