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Abstract: Light shift is one of the primary frequency shifts of optically pumped cesium atomic clock. This

article takes the domestic optically pumped cesium atomic clock as an example to discuss the major sources of

its light shifts and propose several measures to reduce the light shifts. Including reducing the mirror reflection of

stray light by improving the laser beam collimation; Calibrating the verticality of the detection laser and atomic

beam by comprehensively utilizing atomic saturation absorption spectrum and atomic beam fluorescence

spectrum; Suppressing diffuse reflection stray light effectively after designing a special light recovery structure

and process; Designing a temperature compensation current scheme to improve the optical frequency correction

rate; Designing an optical power stabilization loop based on LCVR. The Allan deviation of optical power

stability is in the range of 10°@ 1 s, and long-term stability is in the range of 10*; Selecting a reasonable

detection laser power of the clock after considering atomic pumping efficiency and the trend of frequency
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accuracy. The aforementioned measures to reduce light shifts are applied to 12 optically pumped cesium clock
products. The results show that the light shifts coefficient bmax is between 2.04x1013/ mW to 4.96x10"13 / mW,
include error profit value. The long-term stability affected by the light shifts is less than 6.45x10%6, For the

currently produced cesium clock, the effect of this frequency shift is negligible.

Key words: optical pumping-optical detection; commercialization; cesium atomic clock; light shift
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