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Three-dimensional Nano-architecture Using
the Combination of fs Laser Pulses and
the New LCOS Modulator

R — 2z = @ OE 'Y W e BWHT O OT M B OE™
Kazuyuki Hirao Kiyotaka Miura Masaaki Sakakura Yasuhiko Shimotsuma

* Department of Material Chemistry, Graduate School of Engineering, Kyoto University
#* Kyoto University Office of Society-Academia Collaboration for Innovation

Abstract

The nonlinear interaction between single crystals, glasses or polymers of transparent materials and femtosecond
laser called non-linear multiphoton effect was studied. The various nano or microstructure changes caused by
this effect have guided the internal modification inside materials, such as densification, valence reduction of active
ions, new crystal precipitation and so on. Such an ultrashort pulse laser effect of transparent materials was use-
ful for fabrication of photonic devices. In view of our findings, the advantage of femtosecond laser combined with
liquid crystal modulator developed by us was also introduced to make three-dimensional nano-architecture in

materials.
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Stainless steel (100 mm thick)

Pulsewidth 3.3ns 80 ps 200 fs
Wavelength 780 nm 78 nm 780 nm
Energy 4.2/ 3.7 J/cm® 0.5 J/cm?
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SEM picture 4

Fig. 1 Micro via holes drilled on stainless steel by
nanosecond, picosecond, and femtosecond laser
pulses.
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Fig. 2 Research and development chronology by authors.
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Fig. 3 Schematic of wave front control system.
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Fig. 4 Three dimensional parallel laser processing with a femtosecond laser promoted by NEDO project.
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Fig. 5 Product image achieved by parallel laser processing.
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