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Optical bleaching phenomenon in indirect semiconductors
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The optical bleaching due to the intensive laser irradiation was
investigated in the direct and indirect bandgap semiconductors in this study. After massive
excitation, the photoexcited electrons are firstly thermalized in the conduction band. Our
experimental results show that the occupation probability of thermalized electrons in the conduction

band can be explained by a hot Fermi-Dirac distribution. Such electron occupation also causes the
increase of transient transmission, namely optical bleaching. The epitaxial Ge film with indirect
band gap has a longer optical bleaching time than the epitaxial InN film with direct band gap.
Likewise, the Drude-like response due to the collective motion of thermalized carriers causes the
increase in transient reflectivity. Out results open a new way for designing ultrafast optical
switching devices in communication applications.
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