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When persistent refractive index change induced in the inside of transparent bulk materials by
multi-photon absorption at intense femtosecond laser irradiation is used for a waveguide core, non-
uniform refractive index change causes propagation loss and thus this scheme is not applicable for
efficient waveguide laser fabrication. Since fluoride glasses exhibit negative refractive index
change at femtosecond laser irradiation, we proposed direct clad drawing with femtosecond laser
pulses. A novel simultaneous spatial and temporal focusing (SSTF) scheme was employed to
confine laser excitation into smaller volumes especially along the depth direction. Clad drawn
waveguides fabricated in Pr:ZBLAN glass successfully worked as a laser waveguide with a
transmission loss of 0.58dB/m at 633 nm. However, since the refractive index change was smaller
than we expected, the present waveguide NA was limited to 0.015.
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