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SERF comagnetometers have been widely applied in fundamental physics exploration
and they are potential for inertial navigation. In SERF comagnetometers, suppress-
ing low-frequency noise by applying modulation is common. It has obvious advan-
tages to realize dual-axis measurement with a single-beam probe light by sinusoidal
magnetic field modulation [1]. However, in the K-Rb->!Ne comagnetometer, the mag-
netic field felt by electrons is about 100 nT and the residual magnetic field causes
the cross-talk. A method proposed to eliminate the cross-talk causes the degradation
of self-compensation ability [2]. By studying the dynamic response of coupled spin
ensembles to the modulation, we propose a square-wave modulation method to im-
prove the low-frequency sensitivity. It can eliminate the cross-talk while retaining self-
compensation capability by working in electronic resonance conditions. This method
simultaneously realizes dual-axis information measurement and decoupling, which has
great significance for the low-frequency noise suppression and integration of SERF co-
magnetometers.
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Figure 1: The cross-talk is almost eliminated at 520 Hz (the electronic precession frequency).
The cross-talk is defined as the ratio between output slopes of coupling and sensitive axes.
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