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Identification of Surface Carrier Recombination Rate in Wide-bandgap
Semiconductors using Time-resolved Photoelectron Spectroscopy with Ultrafast
Pulsed Laser
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Research on carrier dynamics of widegap semiconductor surfaces has been
actively conducted in recent years to realize next-generation ultrasmall-sized optical/electronic
devices. Although time-resolved photoluminescence and microwave photoconductive decay are typically
used as characterization methods for carrier recombination lifetime in semiconductors, the detected
signals are strongly affected by bulk properties. Therefore, it is not easy to directly evaluate the

surface recombination lifetime. In this contribution, we constructed a time-resolved two-photon
photoelectron spectroscopy (tr-2PPE) system, which is quite sensitive for surface conditions, using
a femtosecond pulse laser for pump and probe light and directly evaluated surface recombination
lifetime in semiconductors.
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