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Abstract: The standard frequency signal can be output if the fountain clock steers hydrogen maser or
crystal oscillators. In this paper,5 MHz signal of free running oven controlled crystal oscillator (OCXO) is
used as the local oscillator (LO) of the fountain clock. The 9. 192 GHz signal, generated by frequency
synthesizer which references to LO,is used as the interrogation microwave source of cesium fountain clock.
With the software close-loop PI controller, the interrogation microwave signal follows the frequency of the
superfine energy level transition of cesium 133 atom (clock transition frequency), and the difference
between them is obtained. To steer the OCXO, its frequency needs to be offset by an auxiliary output

generator (AOG) and then locked to the clock transition frequency. In one fountain clock cycle,about 1.5
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second, the frequency difference between the LO and clock transition frequency is measured. An average
frequency difference is calculated by every five measured data. With the local weighted linear regression
(LWLR) algorithm, the following average frequency difference is predicted well by the previous ones. And
then, the relative frequency offset value can be calculated by the predicted frequency difference. The
calculation simulation shows that there is a set of suitable parameters greatly improving the stability of the
adjusted frequency difference data in the paper. Using this steering method, the relative frequency offset is
fed back to the AOG. Experiment result shows, the mid-term and long-term stability of the 5 MHz
frequency output of AOG references to the OCXO has improved a lot.
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