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Innovative quantum sensing based on rare earth doped GaN

Sato, Shin-ichiro
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The purpose of this research is to demonstrate quantum sensing using
rare-earth ions (Nd and Pr ions) implanted into gallium nitride. First, the resonant excitation
condition was clarified to excite Nd/Pr ions efficiently. To further enhance their photon emission,
nanopillar structures (500 nm height) were formed on GaN surface and the photon emission from Pr
ions implanted into the nanopillars was investigated. As a result, more than twentyfold enhancement
was achieved when the pillar diameter was 200 nm. Also, measurement of local temperatures using RE
ions was demonstrated and it was concluded that quantum sensing using single RE ion is feasible by
improving the measurement system.
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