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Femtosecond laser pulses, which are focused into photoresists, exhibit unique
channel propagation phenomena. Although similar propagation was previously
reported as for ultraviolet laser exposure using photosensitive resins, femtosecond
laser enabled to the channel propagation even in chemically amplified resists, which
was not polymerized by ultraviolet exposure alone. Optical measurements revealed
that refractive index changes were as large as 103 to 102 without post baking
treatments. Such refractive index changes were induced by cross-linking reactions
related to heat accumulation effects. Additionally, the origin of the channel
propagation was high coupling efficiencies between guiding-modes in the exposed
region and the laser pulses.
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