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Distortion-compensated multifocusing of ultrashort-pulsed laser beams for
precision processing
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We have developed a novel optical system that splits an ultrashort-pulsed
laser beam with a diffractive beam splitter to make a distortion-compensated pulse beam array in a
practically significant length. Diffracted ultrashort pulse beams are distorted in space and time
owing to the broad spectra of the pulses. Given that all distortions come from system dispersions,
key to the pulse distortion compensation is dispersion management. Using simple formulas we designed
the optical system in which hybrid lenses are of essence, which effectively manage material and
angular dispersions of the system. Through system evaluations using 20-fs laser pulses, we have
corroborated that the designed optical system is able to remove pulse distortions, thereby improving
the spatio-temporal focusing resolutions of the system. The proposed pulse delivery technique
enables high-throughput, non-thermal ablation of materials, thus contributing to industrial
applications of ultrashort laser processing.
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