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Three-Dimensional Photonic Devices by Tightly-Focused Femtosecond Laser Pulses

Wataru WATANABE

By use of localized modification of transparent materials with femtosecond laser pulses the
fabrication of three-dimensional photonic device has become possible. In this paper, I review the
fabrication technique of three-dimensional optical devices with microscopic bubbles, called voids
with femtosecond laser pulses. I show three-dimensional movement of the voids by translation of
the focal spot of a focusing lens. I also show the irradiation of femtosecond laser pulses moves a
microscopic bubble inside crystalline calcium fluoride and amorphous silica glass. /n situ observa-
tion revealed that the bubble moves against the direction of propagation of laser pulses as far as
2 um. Finally I show the fabrication of the Fresnel zone plate by embedding the voids in silica

glass.
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