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In this work, we have analyzed below-bandgap optical absorption processes in
AlInN thin films, which may lead to internal absorption losses of nitride-based laser diodes and/or
VCSELs. Optical constants near the band-edge region and bandgap energies were analyzed by
spectroscopic ellipsometry (SE). Sub-bandgap optical absorption processes were observed and analyzed
by photothermal deflection spectroscopy (PDS). In SE analyses, we have proposed suitable
model-dielectric-functions for AlINN alloys. Sub-bandgap optical absorption processes of AlInN thin
films were successfully observed and analyzed by the PDS. It was also revealed that, by combining
the SE and PDS measurements, absorption coefficients in sub-bandgap energy region of AlInN thin
films could be estimated.
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