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Abstract

This thesis investigates the applicability of the linear variation of the
reflectivity with the electron temperature when the laser pulse duration is
too short to measure the variation of el ectren temperature directly. A more
exact relationship between optical reflectivity and electron temperature is
derived, and is brought into an inverse analysis which is performed for
simultaneous estimation of . both thermal conductivity and the
electron-phonon coupling factor “for thin metal films subjected to
ultra-fast laser heating. Results show that as the change range of the
electron temperature is small the linear variation of the reflectivity with
the electron temperature can be applied, while at small thickness the
applicability of the linear relationship is questionable. Furthermore, the
reflectance we get before electron temperature reaches balance between
front surface and rear surface is too low at the front surface and is too
high at the rear surface, the effect of electron temperature distribution on
the reflectance should be addressed in order to obtain more accurate
estimation of heat transfer characteristics. In the present study, the
reflectivity distribution relates to the thickness of thin film, electron

temperature, the photon energy and incident angle are also analyzed.
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