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Investigation on Femtosecond Laser Processing of Polymeric Thin Films

S. C. Jeoung (Korea Research Institute of Standards and Science, Division of Advanced Technology)

ABSTRACT
Two-photon absorption coefficient of a series of dyes in polymer thin films was determined by measuring the femtosecond
laser ablation threshold. The threshold value of polymeric thin films decreased gradually when the dopant increased. The
two-photon absorption coefficient of the dye molecules dispersed in the polymer film was estimated by using the theoretical
relationship between the ablation threshold of the blended polymeric thin films and the dye concentration. The relative
values of two-photon absorption cross-section are in good agreement with those measured in solution. On the other hand,

the absolute values are smaller than the latter.
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fig. 1 Squared diameter 2 D of the ablated area of pure

PMMA thin films as a function of laser fluence. The

insets show the changes in the morphology of the film

surface at five different laser fluences. The film

thickness is 250 nm.
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fig. 2 Plots of th 1/ F against the dye oncentration in
PMMA thin films. Exalite-428 (open circles), 1a(closed
circles), 2a (open square) and 3a (closed square). The
data are fitted to straight lines by the least sqaure
method by assuming that the intercepts are constant.
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