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The atomic co-magnetometer (ACM) has been widely used in fundamental physics 

research such as tests of Lorentz and CPT violation, searches for anomalous spin 

forces, and electric dipole moments. Besides, it also has the potential to be a 

miniaturized gyroscope for inertial navigation due to its ultra-high sensitivity to the 

rotation rate[1]. However, various disturbances degrade the performance of the ACM 

in the practical environment. A typical disturbance is the low-frequency magnetic field 

noise. Although this noise can be suppressed by the self-compensation mechanism of 

the hybrid atomic spin ensembles, the suppression effect is limited and highly 

susceptible to system parameters[2]. We report Here the self-compensation 

characteristics of the hybrid atomic spin ensembles in the ACM with a low-pressure K-

Rb-21Ne vapor cell (less than 1 atm). The experimental results show that the hybrid 

atomic spin ensembles in the low-pressure environment have a stronger ability to 

suppress low-frequency magnetic field noise than those in the high-pressure 

environment. The rotation rate measurement sensitivity and the long-term performance 

of the ACM can be improved by approximately 1.7 times and 1.5 times respectively 

under the optimized conditions. The influence of the vapor cell temperature on the self-

compensation capability of the hybrid atomic spin ensembles is also studied. 

   

Figure 1: Amplitude-frequency response (Left) under the transverse magnetic field excitation 
and inertial measurement sensitivity (Right) of the ACM with different pressure vapor cells.  
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