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Bismuth-Based High Nonlinear Optical Fiber

Tomoharu HASEGAWA

High nonlinear optical fibers have been investigated with the intention of the applying in ultra-fast
optical signal processing in optical telecommunication systems. Recently, several optical mate-
rials with a high nonlinearity have been developed to be utilized for the fabrication of high
nonlinear optical fibers. We have developed bismuth-based glasses which exhibits the high optical
nonlinearity and good transparency, and we have successfully fabricated a bismuth-based high
nonlinear fiber. The step-index type bismuth-based fiber shows an extremely high optical non-
linearity which enables us to construct optical signal processing systems with a significantly short
length of the fiber. Photonic crystal fiber made of bismuth-based glasses have been also designed

and fabricated to reduce the group-velocity-dispersion.

Key words: bismuth-based glasses, nonlinear optical fiber, photonic crystal fiber, fiber fabrication,

group-velocity-dispersion, optical signal processing
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%1 Step-Index # Bi-NLF D%,
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