L — — Il & P2

=1\

A

L—HF—iIThOE 3
— /NI RIBEIMT —

Physics of Laser Materials Processing 3: Pulsewidth Dependences

Masayuki FujiTA

Physics of laser materials processing is described in the viewpoint of laser pulsewidth. Experimen-
tal data of ablation rate and SEM images of ablated target surface are also presented in the range
of the pulsewidth from 100 fs to 10 ns. In the case of metal targets, laser light is absorbed by free
electrons in the target material or plasmas. Hence the pulsewidth dependences are categorized in
terms of electron thermal equilibrium time and time-scale of the plasma formation. Based on the
two-temperature diffusion model, it will be understood that the optical penetration depth, heat
penetration depth, and/or laser-plasma interaction becomes dominant factors for ablation depend-
ing on the laser pulsewidth and irradiated fluence. Down to several tens picoseconds, the ablation
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threshold decreases with #/? scaling due to the thermal diffusion.
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