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In this study, we aimed to realize an in-situ rare-earth element (REE)
sensor by applying nanoscale transistor technology. As a result of the evaluation, we have shown
that the nanoscale transistors can sense rare earth metal ions (Lanthanum) with high sensitivity,
showing a super Nernstian response due to non-Coulombic ion-specific interactions at the nanoscale
transistor/liquid interface. At the same time, fundamental technologies were developed and evaluated

for underwater deployment. Here, we evaluated the pumping method using hydrostatic pressure at
deep-sea. In addition, the prototype demonstrator with the miniature pressure tight housing, the
flow control unit, the nanoscale transistor, and the electronics was constructed. In conclusion,
this study successfully demonstrated the possibility of REE detection using the nanoscale
transistor.
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