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A low phase noise microwave frequency synthesizer applied to
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Abstract: In the microwave atomic clock, the microwave is used to excite the clock transition of the
atom to obtain the frequency discrimination signal,and the phase noise of the microwave is one of the main
factors that limit the short-term frequency stability of the microwave atomic clock. In this work,a low-
noise,simple-structure microwave frequency synthesizer for coherent population trap (CPT) atomic clocks
was realized to meet the requirements of high-performance CPT atomic clocks. The synthesizer is mainly
composed of a 100 MHz oven-controlled crystal oscillator (OCXO) ,a surface acoustic filter,a phase-locked
dielectric oscillator (PDRO) and a direct digital synthesizer (DDS). The absolute phase noises of 3. 417 GHz
signal are measured to be —61,—107,—118. 6 and —124 dBc/Hz for 1 Hz,100 Hz,1 kHz and 10 kHz offset
frequencies, respectively. The expected intermodulation effect limits the short-term frequency stability of the

atomic clock to only 5. 8 X 107" at 1 s average time. This design not only provides a simple structure
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microwave synthesizer for miniaturized high-performance CPT atomic clocks, but can also be applied to
microwave atomic clocks such as POP and cold atom CPT.

Key words: frequency synthesizer;low phase noise;atomic clock; CPT(coherent population trapping)
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