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Investigation of Semiconductor Thin Films by Means of a Piezoelectric Photothermal

Spectroscopy

Tetsuo IKARI and Atsuhiko FUKUYAMA

Although the electron nonradiative transition is a dominant and an important optical process in
semiconductors, it is usually difficult to detect this process by using conventional techniques.
Considerable advantage of the newly developed piezoelectric photothermal spectroscopy (PPTS)
is that it enables to monitor directly the nonradiative pathways of photoexcited electrons.
Another advantage of the PPTS technique is its high sensitivity for the transparent sample with
very thin or very low absorption coefficient. Thanks to this ability, we have succeeded in studying
electron nonradiative transitions in the epitaxial thin films, such as AlGaAs/GaAs heterostucture
and GalnNAs single-quantum-well structure samples. Present experimental results show that the
PPTS technique is a unique and powerful tool for investigating the optical properties of semicon-
ductor thin films.
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