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Abstract :

Nitrogen-vacancy (NV) centers in diamond have recently attracted significant attention in various
light-based quantum technologies. Thanks to their excellent spin properties, NV centers enable
sensitive detection of magnetic fields and pressure, and can emit single photons at room
temperature—making them promising for quantum computing and quantum communication. As such,
they are expected to serve as a key platform for future quantum photonic devices. To realize such
devices, strong coupling between NV centers and optical resonators is essential. However, diamond
microfabrication is still under development worldwide, and current diamond resonators show
relatively low quality factors (Q ~10,000), mainly due to limitations in reactive ion etching (RIE).
Optimization of RIE alone is insufficient for fabricating resonators suitable for quantum
applications. In this study, we developed a novel fabrication technique for ultra-high-quality
diamond ring resonators using our original transfer-printing process, aiming to advance high-

performance diamond-based quantum photonic devices.
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