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Fig. 1. Principle of operation of the atomic fountain clock.
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Table 1. Performance of cesium fountain clock in leading time frequency laoratory.
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Progress towards primary frequency standard”

Ruan Jun Wang Ye-Bing Chang Hong Jiang Hai-Feng Liu Tao Dong Rui-Fang
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(National Time Service Center, Chinese Academy of Sciences, Xi’an 710600, China)
(Key Laboratory of Time and Frequency Primary Standard, Chinese Academy of Sciences, Xi’an 710600, China)

( Received 11 July 2015; revised manuscript received 13 August 2015 )

Abstract

The cesium fountain clock as primary frequency standard is widely used in the areas, such as time-keeping system,
satellite navigation, fundamental physics research, etc. The principle of operation of cesium fountain clock is introduced.
The noise source and frequency shift term are ananlyzed. The major noise source influencing frequency stability are
cold atom loading time, microwave phase noise related to Dick effect, and detection laser frequency noise. The major
frequency bias influencing frequency uncertainty is blackbody radiation frequency shift,cold atom collision frequency
shift,distributed cavity phase frequency shift and microwave leakage frequency shift.The key technique to achieve high-
performance cesium fountain clock is sumerized. The application of cesium fountain clock is presented. The status of

space cesium clock and future primary frequency standard of optical clock are shown.

Keywords: cesium fountain clock, frequency stability, frequency uncertainty, optical clock
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