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Researching of the Second-order Doppler Frequency Shift in Optically

Pumped Cesium Frequency Standard

Zhang Jun-hai

(Shanghai Astronomical observatory, Chinese Academy of Science, Shanghai 200030, China)

Abstract: In this paper, it is demonstrated that the Cosine Fourier transform method is effective

at researching the distribution of atomic velocity. Then we have analyzed the Ramsey pattern

in our optically pumped Cesium beam frequency standard and obtained the velocity distribution

of Cesium atom. This distribution accords with the theoretical construction of the Cesium beam

tube. The Second-order Doppler frequency shift is calculated accurately by the known velocity

distribution and the resulting overall accuracy of the standard is estimated to be −3.5 × 10−13.
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Fourier transform; the Second-order Doppler Frequency Shift; optical pumping
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