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Full-axis excitation increases the magnetic sensitivity of the
ensemble NV centers
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Abstract: The diamond nitrogen vacancy (NV) center has been widely studicd as a high-sensitivity magnetometer and
has been used in many [iclds. In order to solve the problems of low [luorescence signal contrast and limited magnetic
dctection sensitivity, the traditional measurcment method only uses a single axial NV centers [or cxcitation and
dctection, a [ull-axis excitation mcthod of dual-[requency microwave is used in this paper. Two pairs of resonant peaks
arc presented in the optical detection magnetic resonance spectrum by the bias magnetic ficld of a specilic [111] crystal
direction, and the corresponding dual-[requency microwave is superimposcd to achicve synchronous regulation. Alter
cxperimental verilication, the [luorescence contrast ol the derived rabbi oscillation signal and spin ccho signal is
increased by 2. 83 times and 3. 81 times compared with the uniaxial signal, respectively, and the ultimate magnetic
noisc scnsitivity of the [inal system is increcased by about 14. 3 times to 0. 76 nT/+/Hz. Finally, it is proved that [ull
axis excitation is feasible 1o improve the magnetic sensitivity of the system.

Keywords: nitrogen vacancy (NV) center;optical detection magnetic resonance (ODMR) ;quantum regulation; magnetic

field detection;quantum optics
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