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Creation of spin defects in the two-dimensional material boron nitride
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We optimized the formation conditions of boron vacancies (VB), one of the
spin defects in the two-dimensional material boron nitride, and investigated new candidate of spin
defects by theoretical calculations.

Two formation methods, high-temperature ion irradiation and room-temperature irradiation followed by
post-annealing, were verified. Similar improvements were observed in optical and spin properties,
as well as in the signal-to-noise ratio of the ODMR signal, which corresponds to sensor sensitivity.

The zero-field splitting parameter E, which is a parameter related to crystal distortion, was
clearly reduced by high-temperature ion irradiation at more than 600 ° C. From the results, we
concluded that high-temperature ion irradiation is a promising VB formation method with a low amount

of crystal damage introduced. Substitutional defects of ClI (for N site) were extracted by
theoretical calculations.
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