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Realization of ultraprecise single-ion implantation using laser-cooling for
formation of NV-center arrays

Saitoh, Yuichi
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As a new technology for producing nitrogen atom (N) - carbon atom vacancy

(V) pairs (NVC), which are one of the point defects in diamond and are expected to operate at room
temperature as a quantum device, by ion implantation, we carried out the development of a technology
to implant nitrogen ions accelerated to 10 keV one by one with nanoscale positional accuracy. To be
concrete, we have succeeded in developing a linear pole trap (LPT) type ion source that can extract
nitrogen ions with ultra-low emittance by sympathetic cooling with Ca ions. We succeeded in
continuously extracting one Ca ion at a time from the LPT-type ion source. In addition, we designed
and fabricated an acceleration lens that can accelerate the extracted nitrogen ions to 10 keV and at
the same time converge to a nanometer size, aiming to fabricate Qubits that operate at room
temperature.
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