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Three-Dimensional Microfabrication by Shaped Femtosecond Laser Pulses
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Abstract Femtosecond laser micromachining has been widely used in laser material processing because of its unique
advantages of low thermal effects, high precision and three-dimensional processing capability inside materials. The
recent advances of the application of femtosecond laser microfabrication combined with femtosecond laser pulse

shaping to micro-nanofabrication in transparent materials are reviewed. These techniques possess an important

application prospect in novel integrated optics and micro- and nano-optics.
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Fig. 1 (a) Experimental setup for femtosecond laser
direct writing with slit shaping; (b) cross section
of waveguide fabricated by conventional focusing
direct writing; (c) cross section of waveguide

fabricated by direct writing with slit shaping®
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Fig. 2 Simulated light intensity distributions around focal

spot with (a) conventional focusing scheme and
(b) slit shaped focusing"'®
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Fig. 3 Laser intensity distributions at focus of slit-shaped beams. (a) Slit width of 200 pm; (b) slit width of 2000 pm;

(¢) mouth type with side length of 6 pm; (d) slit width of 160 pm; (e) slit width of 2400 pm; (f) mouth type with

side length of 12 pm™”
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Fig. 4 (a) Schematic of experimental setup; (b) square-shaped waveguide; near-field mode light intensity distributions of

(c) s-polarized beam and (d) p-polarized beam in the waveguide
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Fig. 6 (a)-(c¢) Simulated light intensity distributions at focus; (d)-(f) cross-sectional optical micrographs of

microfluidic channels fabricated by femtosecond laser direct writing
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Fig. 7 Cross-sectional optical micrographs in Foturan glass

with (a) conventional focusing scheme and (b)
simultaneous spatial and temporal focusing (SSTF)
scheme; (c) China Pavilion structure written in

Foturan glass with SSTF scheme®
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Fig. 10 (a)(b) Cross-sectional images with chirped pulse

direct writing; (c) (d) cross-sectional images

with conventional focusing direct writing; (e) (f)

cross-sectional images and top views of corroded

microcirculation channel®”
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