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Abstract

Nitrogen-vacancy (NV) centers in diamond have been attractive 
candidates for implementing quantum sensors, since electron spin states 
of NV centers can be coherently manipulated using microwave (MW) field 
and optically initialized/readout with long coherence time at room 
temperature. In this study, we demonstrate AC magnetic field and/or 
temperature sensing based on electron spin double- or triple-resonance 
of NV centers in diamond observed under the continuous application of 
laser, MW and radio-frequency (RF) fields[1-5]. In addition, we show the 
analysis of electron spin state observed under the strong MW/RF fields 
using Floquet theory[6] and Lindblad master equation.   
This work was done in collaboration with Dr. Matsuzaki (Chuo Univ.), Prof. 
Tokuda (Kanazawa Univ.), Dr. Ikeda (RIKEN), Dr. Watanabe (AIST), Prof. 
Mizuochi (Kyoto Univ.), Prof. Kobayashi, Dr. Sasaki (Univ. Tokyo), and 
Hayase Laboratory members (Keio Univ.). This work was partly supported 
by MEXT Q-LEAP (No. JPMXS0118067395), JSPS KAKENHI (No. 
JP20H05661, JP21K13852, and JP22H01558), JST PRESTO (Grant Nos. 
JPMJPR1919 and JPMJPR2112), JST Moonshot R&D (Grant No. 
JPMJMS226C), Kanazawa University CHOZEN Project 2022, and Keio 
University CSRN.   
[1] S. Saijo, et al., Appl. Phys. Lett. 113, 082405 (2018). [2] T. Yamaguchi, et 
al., Jpn. J. Appl. Phys. 58, 100901 (2019). [3] K. J. Hallbäck, et al., Proc. 
SPIE 117004A (2021). [4] H. Tabuchi, et al., J. Appl. Phys. 133, 024401 
(2023). [5] R. Okaniwa, et al., arXiv:2305.12141 (2023). [6] T. Mikawa, et al., 
Phys. Rev. A 108, 012610 (2023).




