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Thermomechanical Response of Silicon Materials Heated by
Femtosecond Lasers
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(School of Electronics and Information Engineering,Sichuan University ,Chengdu 610064 , China)

Abstract ; To describe thermomechanical response of semiconductors subjected to femtosecond laser heating, the hot-e-
lectron blast and complete self-consistent models are extended. A set of fully coupled thermoelasticity equations is de-
rived based on the assumption of uniaxial stress. Numerical analysis is performed for a thin silicon film heated by a
500fs laser pulse using a finite difference method. It is shown that it takes a longer time for a high fluence to establish
the thermal equilibrium than that for a low fluence. On the other hand, as time prolongs,two peaks of thermal stress in-

crease gradually and move towards the center region of the film for a very thin silicon film.
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