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Measurement for alternating magnetic field by pump-probe
atomic magnetometer based on laser

CHEN Da-yong,SHI Yan-chao,MIAO Pei-xian,CUI Jing-zhong, LIU Zhi-dong
(Science and Technology on Vacuum Technology and Physics Laboratory , Lanzhou Institute
of Physics, Lanzhou 730000, China)

Abstract ; As a special form of magnetic field, alternating magnetic field has a wide range of applications and academic
value. At present,there is no proven method for absolute measurement of alternating magnetic field. Pump detection
atomic magnetometer has a wide range, high sensitivity and can accurately reflect the real characteristics of magnetic
field ,which is of great significance in magnetic field measurement and calibration. Through the research on the action
mechanism of the pump detection atomic magnetometer excited by the alternating magnetic field , the absolute measure-
ment of an alternating magnetic field by the pump detection atomic magnetometer is achieved through the improvement
of the experimental. And the measurement of an alternating magnetic field with a background magnetic field of
40,000 nT,a frequency of 100 Hz and an amplitude of 1000 nT is achieved in the Z-axis direction ;the measurement
of alternating magnetic field in the Y-axis direction with a background field of 1000 nT,a frequency of 20 Hz and an
amplitude of 500 nT. The results show that the experimental device is suitable for the measurement of alternating mag-
netic field at low frequencies and weak magnetic field strengths,and the method provides a practical technical tool for
the measurement and calibration of alternating magnetic field.
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Fig. 1 Composition and working principle of the

pump-probe atomic magnetometer
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Fig. 2 Measurement and timing of alternating
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Fig. 3 Self-sustaining atomic relaxation signal
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Fig. 4 Measurement of Y-axis alternating magnetic field
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Fig. 5 The measuring device for alternating magnetic field
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Fig. 6 The measurement of alternating magnetic

field in Z-axis direction
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