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Semiconductor radiation detectors with high energy sensitivity are primarily being developed, but there is a
demand for semiconductor detectors that can handle low energy levels of around 30 keV or less. Therefore,
we propose gallium nitride (GaN) as a new semiconductor detector material, aiming for detectors useful in the
low energy range of approximately 10 to 26 keV. GaN has a large bandgap, which reduces thermal noise and
allows for operation at room temperature. Additionally, research on GaN for applications in LEDs and power
devices has progressed, and its excellent charge transport properties have been demonstrated. Due to these
characteristics, GaN is expected to be useful in low-energy applications such as mammography. Up to now,
we have prototyped and evaluated both vertical pn-type GaN detectors and pin-type GaN detectors. Based
on the results, we have decided to focus on pin-type detectors, which have a high-quality crystal in the active
layer, as the basic design. In the future, we plan to further reduce the dark current and increase the thickness
of the i-layer. In this study, we fabricated a pin-type detector with a mesa structure, which can apply higher
voltage and reduce dark current, along with passivation treatment. The prototype detector exhibited diode
characteristics. Additionally, we detected alpha particle pulses, suggesting the potential for future photon
counting.
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