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Numerical Investigation of Phase Change during Thermal Ablation of
Gold Films Induced by Femtosecond Laser

Zhao Shigiang Li Ling
School of Energy and Power Engineering, University of Shanghat for Science and Technology, Shanghati 200093, China

Abstract Thermal ablation process of gold film irradiated by a single femtosecond pulse laser is investigated using
the two—temperature model. The phase change interface is obtained by considering the interface energy balance
equation and gas kinetics law. Comparisons between numerical results with the dual-hyperbolic two-step (DHTS)
model and the parabolic two—step (PTS) model are presented, the effects of laser parameters and film thickness
on thermal ablation process are also investigated. Results show that compared with PTS model, the DHTS model
is more close to the experimental results, the melting and ablation depth of the DHTS model are much higher than
the results of the PTS model in the same conditions, and with increasing laser fluence or decreasing pulse width,
the ablation depth is gradually increased, the film thickness has a slightly effect on the thermal ablation process.
Key words laser optics; femtosecond laser; parabolic two— step model; dual- hyperbolic two- step model,
liquid-vapor interface; ablation process
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Fig.1 Physical model. (a) Laser irradiation on gold thin film; (b) laser pulse
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Fig.2 Comparison between present results with different models and experimental data of damage threshold.
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Fig.3 (a) Temperature, (b) velocity and (c) location vary with time of solid-liquid interface in different models
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Fig.4 (a) Temperature, (b) velocity and location vary with time of liquid—vapor interface in different models (L=1 wm, J=0.5 J/em?, 1,=120
fs)
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