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Abstract

A study on the semiconductor laser-based atomic absorption spectroscopy was performed for monitoring physical
vapor deposition process. Gadolinium metal was vaporized with a high evaporation rate by electron beam heating.
Real-time atomic absorption spectra were measured by using tunable semiconductor laser beam at 770-794 nm (center
wavelength of 780 nm) and its second harmonic at 388-396 nm. Atomic densities of metal vapor can be calculated from
the absorption spectra measured. We plot the atomic densities as a function of the electron beam power and compare
with the evaporation rates measured by quartz crystal monitor. We demonstrate that the semiconductor laser-based
spectroscopic system developed in this study can be applied to monitor the physical vapor deposition process for other
metals such as titanium.
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