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Study of the oxidization process of Ti thin films using modulated

infrared radiometry
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The aim of this work is to test the capacity of photothermal IR radiometry as

an in situ technique, to analyze the different oxidization levels imposed on Ti

thin films by annealing at different temperatures and during different time

intervals. The Ti thin films were prepared by dc magnetron sputtering and

then oxidized by thermal annealing in air at temperatures ranging from 300

to 500°C, with annealing times varying from 15 minutes to 4 hours.

The main chemical, morphological, structural and physical properties of the

as-deposited and oxidized samples were determined using standard

experimental techniques. Scanning Electron Microscopy (SEM) and

Rutherford Backscattering Spectrometry (RBS) were used to check the oxide

layer thickness and composition, which were then correlated with the

variations observed by photothermal IR radiometry for the measured

signals, in order to check the possibility of controlling the oxidization levels

and oxide layer thickness by non-contact photothermal measurements.

Preliminary results seem to indicate that the photothermal response at high

heating modulation frequencies varies with the increasing oxide layer

thickness, which is a good indication for a possible layer thickness control,

but also for the more ambitious objective of providing a non-destructive

measurement technique to analyze compositional changes across the layer

thickness.

In the limit of large penetration depths, the measured and inverse calibrated

amplitude signals only depend on the effusivity of the substrate material

(glass) and on the optical properties of the samples surfaces, which are the

absorptivity in the visible spectrum and emissivity in the IR spectrum of the

oxidized Ti films.

As the substrate`s effusivity is the same for all the samples used, the

different values of the inverse calibrated amplitude signals in the high

frequency limit can be used to determine the changes of the optical surfaces

properties with the evolution of oxidation, and then correlate them with the

changes in thickness of the surface layer.
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