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Experimental Investigation on Nonlinearity of Spin-Exchange
Relaxation-Free Atomic Spin Gyroscope
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Quan Wei, Fang Jiancheng

School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing, 100191, China

Abstract The angular velocity input/output characteristics of a spin-exchange relaxation-free (SERF) atomic spin
gyroscope under two different pumping conditions were experimentally tested via an optical fiber Sagnac atomic spin
precession closed-loop detection technique based on circularly polarized probe lights. The nonlinearity of the SERF
atomic spin gyroscope output was discovered. Based on the basic principle of the SERF atomic spin gyroscope, the
nonlinear response model was established and the simulation study was carried out, and the simulation results were
in agreement with the experimental results. This indicates that the nonlinearity of the SERF atomic spin gyroscope
is determined by the internal interaction of atoms and is closely related to the total electron relaxation rate R, .
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Fig. 1 Experimental setup of SERF gyroscope
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