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Abstract: For the multi-station joint timekeeping method, on one hand, the limited atomic clock resources
can be integrated to improve the utilization rate of atomic clocks, and all the involved atomic clocks can
contribute to ultimate time scale, the stability and accuracy of joint time scale can be improved. On the other
hand, the joint time keeping can provide a more stable and reliable steering reference, which can effectively
improve the performance of real-time output physical signals in various laboratories. Based on the advantages of
the multi-stations and multi-comparison links in the National Time Service Center, a real-time physical signal
generation experiments were carried out in Pucheng, Lintong and Xi’an respectively, the joint time scale TA were

calculated by using the atomic clock data of those stations, and the master clocks in Xi’an and Lintong were
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steered using this time scale as a reference respectively. Finally, the time differences between UTC and the
real-time physical signals generated by stations of Xi’an and Lintong are all keeped within +3 ns. The

experiments shown that the use of the multi-station joint timekeeping method can achieve the consistency

performance of physical signals reproduced by different stations.
Key words: joint time scale; frequency steering; ALGOS algorithm; linear quadratic Gaussian control
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