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Introduction

Fabrication of ring cavities Spin properties after the fabrication

Conclusion

・ Successfully fabricated high-Q diamond ring cavities
・ Experimentally demonstrated sensitivity
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Publications

Quantum sensing by
nitrogen vacancy center

Diamond nanocavity
-- Optical cavity

-- Nanophotonic structure
◎ High spatial resolution

◎ Solid state material

◎ Robust to environment

Problem: maintaining both spatial 
resolution and sensitivity is hard

◎ Emission rate enhancement (Purcell effect)

◎ High Purcell factor (nanocavity)

◎ Low-loss optical path

◎ On-chip packaging

∋ Ring cavity

◎ Large number of NV centers

◎ Easy to waveguide-coupling

◎ High spatial resolution (~few μm)
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Pick-flip-and-place [1] ◎ High yield integration

◎Mechanically stable

PL characterization

 Highest Q factor among ensemble nanostructures
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∗: 1 μs [ଷ]  →  700 ns 𝑇ଶ:  200 μs [ଷ]  →  6.0 μs

1. FID 2. Hahn-echo

Magnetometry sensitivity

Waveguide coupling

𝑄௨, 𝑉

𝛾௪௚ ∝ 𝑄௪௚
ିଵ

𝑥 (μm)

𝑦
 (

μ
m

)

𝐸௬

SiN waveguide

Loaded quality factor: 𝑄௅
ିଵ = 𝑄௨
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𝐹௓௉௅𝐹஽ௐ + 1
= 94 %

Purcell factor: 𝐹௓௉௅ =
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NV  Cavity:

Cavity Waveguide:

∴ Total coupling efficiency: 
𝛽𝜂 = 89 %

※ Numerical demonstration
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Noise floor: ~ 0.1 nV

 1 μT Hz⁄

High spin contrast ~ 25 %


