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Development of a high-sensitivity diamond magnetic quantum sensor using hybrid
integration method.

Katsumi, Ryota
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A quantum sensor utilizing the luminescence from nitrogen-vacancy (NV)
centers in diamond has been theoretically known to enable highly sensitive magnetic detection at
room temperature, and has been attracting attention as the next-generation high-performance magnetic

sensor. However, the magnetic detection sensitivity based on NV centers reported so far is several
orders of magnitude lower than that of existing quantum sensors. In this study, we succeeded in
improving the extraction efficiency of luminescence from NV centers by about 1.6 times by
integrating a grating structure on a diamond NV substrate using transfer printing, which allows for
flexible integration of photonic components. We have also confirmed an improvement in magnetic
detection sensitivity, which is an important achievement for the high sensitivity of diamond quantum
Sensors.
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Transfer-printing-based integration of silicon nitride grating structure on single-crystal
diamond toward sensitive magnetometers
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