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Abstract Atomic spin squeezing uses the interaction between light and neutral atomic ensembles to reduce the uncertainty
of the atomic spin component, therefore reaching a sensitivity beyond the standard quantum limit in quantum precision
measurement, which is expected to play an important role in the fields of time and frequency metrology, gravity precision
measurement, fundamental physics tests, gravitational wave detection and dark matter exploration. This paper introduces
the concept and criteria of atomic spin squeezing, and analyzes the methods for generating spin squeezed state through
atom-light interaction in neutral atomic ensembles, and reviews the recent results and achievements and the application
research progress of atomic spin squeezing in quantum precision measurement.
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distribution; (b) coherent spin state; (c) spin squeezed state
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Table 1 Principal achievements of atomic spin squeezing in quantum precision measurement
Year Ref. Atom Type Gain /dB Method
2010 [8] Cs Magnetometer 1.5 -
2010 [62] Rb uW clock 4.5 QND
2011 [54] Rb uW clock 3.4 QND
2016 [53] Rb uW clock 10.5 QND
2020 [32] Rb Magnetometer 5.6 QND
2020 [29] Yb OLC 4.4 OAT
2022 [30] Rb Al 3.4&2.5 QNDRQ.OAT
2022 [63] Rb W clock & Al network 4.58&1.6 QND
2022 [31] Sr OLC comparison 1.8 QND
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