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Abstract Nitrogen-vacancy (NV) color center has stable fluorescence emission at room temperature, ultra-long electron

spin coherence time, and excellent optical properties. In the field of quantum sensing, it has excellent performance in

electromagnetic field and temperature sensing with high sensitivity. Optical fiber sensing technology has been developed

rapidly in recent years with wide applications. Optical fiber system can be combined with NV color center because of its

integration, high practicability, and easy operation, showing excellent optical transmission capacity and low loss. This

optical fiber-based quantum sensor system can be applied to biological, material temperature, magnetic field, and other

physical measurements. This review mainly introduces the working principle, methods, and applications of fiber quantum

sensing technology based on NV color center system.
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Table 1 Performance comparison of various quantum sensors

Types of sensors Measured quantity Magnetic fieldsensitivity Reference
Atomic vapors Magnetic field, rotation, time 0.16 {T/vHz [2]
SQUID Magnetic field 0.21T/vHz (3]
Trapped ions Magnetic field, time, rotation, electric field 4.6 pT/vHz [4]
NV center Magnetic field, electric field, temperature, pressure 0.2 pT/@ [5]
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Fig. 1 Structure of NV color center. (a) Structure diagram of NV color center,

black circle represents the carbon atom;

(b) energy level diagram of NV color center
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Fig. 2 Different physical quantity measurements with ODMR""
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Fig.4 Experimental equipment diagram of reflection type and transmission type, (a) Schematic diagram of the steps for making the

fiber probe™™ 5 (b) schematic diagram of silver-coated reflection film on diamond surface and microscope image without silver-
coated film"" ; (c¢) transmission of excitation light and collection of fluorescence are completed through two optical fiber
cones'™; (d) structure diagram of tapered optical fiber *"
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