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The Measurement of Simulative Weak Magnetic Field with a Cesium

Magnetometer Based on Coherent Population Trapping

WEN Xin, LIU Zhi, WANG Jieying, DIAO Wen-ting, HE Jun, WANG Jun-min

(State Key Laboratory of Quantum Optics and Quantum Optics Devices and Institute of Opto-Electronics,

Shanxi University s Tai Yuan 030006, China)

Abstract: Coherent population trapping ( CPT) magnetometer is based on coherent population trapping

coherent dark states, using an all-optical method to measure the magnetic field with high accuracy. In our

experiment, we used the method of injection locking to get the two color lasers with locked phase and large

frequency difference, which equald to the hyperfine splitting of the cesium atoms’ ground states, and

observed the CPT transmission signals. We added the longitudinal magnetic field which was along the laser

propagation direction, and observed the widen CPT transmission peak and the splitting signals. For the

magnetic field of medium intensity, we got the magnetic field value by measuring the splitting spacing, and

for the weak region, the value could be obtained by the relation of current and magnetic field. In our

experiment, we could measure the static field with several nT.

Key words: Coherent population trapping; atomic magnetometer; weak magnetic field measurement;

cesium atoms



