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Color centers in diamond are popular defects for sensing applications. My group is working on several sensors, including temperature
sensors, magnetic field sensors as well as rotation sensors. To this end we use various color center in our research, depending on application.
Yet, the main working horse is nitrogen vacancy color center, which allow both vector magnetometry and rotation sensing.

In this work, | will give an overview of our activities on sensing with diamond NV centers, understanding of their interaction with
environment and themselves. The interaction of NV center with surrounding unclears spins of carbon 13 as well as with electron spin of
substitutional nitrogen are rather well studied in the literature, while interaction of NV centers with themselves is less studied. We performed
a systematic study of NV-NV interaction using a dynamical double electron-electron resonance sequence, making it possible to directly
observe the interaction of NV centers. Using double electron-electron resonance technique we obtained a complete picture of decoherence
due to NV-NV interaction. It was shown that the rate of the state vector decay differed significantly from predictions for a spin % system,
while still can be observed with double electron-electron based pulse sequences.

I will also emphasize resent advances on coherent manipulation of NV center nuclear spins using coherent population trapping resonance.
Although the forbidden resonances required for coherent control were only partially observed, coherent population trapping was successfully
demonstrated at both visible and invisible transitions, with an apparent contrast of up to 98 + 11% and a true contrast of approximately 35 +
7%. This finding confirms the feasibility of coherent nuclear spin control even in diamond plates with naturally occurring carbon-13. This
achievement may find it application in all types of sensors we are currently developing.

This study was supported by the Ministry of Science and Higher Education of the Russian Federation (agreement/grant No. 075-15-2024-
556).
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