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Experimental study on self — driven hybrid atomic spin oscillator
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Abstract; Atomic comagnetometers based on alkali — metal — noble gas hybrid spin system are widely used for

both fundamental and practical applications, such as the search for new interactions or axion — like particles, as

well as practical applications such as inertial — navigation and biomagnetism detection. Based on the Rb — Xe a-

tomic comagnetometer, a self — driven hybrid atomic spin oscillator is realized. Here we experimentally study the

open — loop frequency response characteristics of the oscillator and the relations between the oscillation frequency

shift and the gain and phase parameters in the closed — loop state, which provides important reference for impro-

ving the frequency stability of the oscillator.
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Fig. 1

Experimental schematic of the self — driving Rb

— Xe spin oscillator
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Fig. 2 Frequency response characteristics of the Rb —

Xe spin oscillator
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Fig. 3 Variation of Xe spin — precession frequency

while reversing the pump — laser polarization
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Fig. 4 Variation of self — driven oscillation signal with

driving current
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Fig. 5 Variation of frequency shift ofthe Rb — Xe spin

oscillator with gain and phase
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