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Fig. 1. (a) Energy level structure of NV center; (b) sketch of
experimental setup; (c¢) sketch of timing sequence; (d) ODMR
with a magnetic field along the [111] axis.
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Fig. 2. (a) Variation of signal intensity with polarization time at different laser intensity; (b) polarization time with different laser

intensity.
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Fig. 3. (a) Reading time with contrast ratio at different laser intensity; (b) best reading time with different laser intensity.
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Abstract

The nitrogen-vacancy (NV) centers in diamond have the advantages of stable triaxial structure, ultra-long
electron spin coherence time and simple optical readout at room temperature. A nitrogen atom in the diamond
crystal replaces a carbon atom and a vacancy is generated at the adjacent position, forming a point defect in the Cj,
space group structure. Its ground state and excited state are both spin triplet states. It is the key to achieving
efficient preparation of optical initial state and extracting NV color center’s information in the researches of highly
sensitive sensing magnetic detection, temperature detection, biological imaging, quantum computing, etc. However,
there was no systematic study on relevant parameters of laser for high-concentration NV color center’s samples in
previous experimental studies. Based on a high concentration diamond NV ensemble, we use pulsed optical detection
magnetic resonance (ODMR) technology to systematically study the relationship among laser initial polarization
time, information reading time and laser power, and the influence of laser incident polarization angle on the accuracy
of sensing information. The effects of various laser parameters on the NV1 peak of ODMR, on the [111] axis of the
NVs of diamond are also investigated. The contrast of ODMR increases firstly with a sigmoid function and then
decreases with an e-exponential function as the information reading time increases. The incident polarization angle of
the laser is sinusoidal, with a period of 90°. According to the above experimental results, we finally choose the
appropriate experimental parameters at 45.8 W/cm? (300 ps of polarization, 700 ns, reading time, laser incident angle
is 220°) for ODMR test. Compared with previous experimental parameters (polarization time was 50 us, read the
time of 3000 ns, laser incident angle was 250°), the experimental results show that the contrast of ODMR increases
from 2.1% to 4.6%, and the typical magnetic sensitivity is improved from 21.6 nT/Hz'/? to 5.6 nT/Hz'/2. The
optimization of the optical control of NVs in solid diamond is realized. The above results provide an effective support

for the detection of high-sensitivity manipulation sensing based on high-concentration NV ensemble.

Keywords: nitrogen-vacancy center, pulse optical magnetic resonance, laser parameters
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