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When femtosecond-laser-induced refractive index change is used for a waveguide
core, waveguide loss is inevitable due to non-uniformity of refractive index change in a waveguide core.
Therefore, we used a fluoride glass which causes negative refractive index change by femtosecond laser
irradiation. The negative refractive index change is applicable to a waveguide cladding in order to
decrease waveguide loss. As a result of our experiments, the refractive index change mainly depended on
pulse-width and pulse-energy of processing femtosecond laser, and the lowest waveguide loss was found at
50-fs width and 4 p J pulse energy. We also developed a waveguide laser by optimizing waveguide loss and
NA via adjusting processing parameters.
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