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The narrow linewidth Ramsey Coherent Population Trapping (CPT) interference fringe obtained from 

phase interference between separately generated CPT resonances can be used to implement atomic clock, 

and a short term frequency stability of 10-13τ-1/2 has been achieved with a Ramsey-CPT atomic clock 1, 2. 

However, in prevalent Ramsey-CPT atomic clock schemes atoms interact with the pulsed laser and an 

acousto-optic modulator (AOM) is used to generate the pulsed laser1-3, and the AOM prevents the clock 

from a compact one. We propose a frequency switching Ramsey-CPT atomic clock scheme. In the 

scheme a vertical cavity surface emitting laser (VCSEL) drove by periodically microwave modulated cur-

rent is employed to provide laser for interacting with atoms, and the VCSEL’s output switches between 

monochromatic and multichromatic laser. When the multichromatic laser illuminating atomic vapor cell 

its two frequency components interact with atoms to generate CPT resonance and when the monochro-

matic laser illuminating the cell there is no interaction due to off resonance between laser and the atoms. 

Therefore Ramsey-CPT interference can be realized by twice resonances between multichromatic laser 

and the atoms. We have experimentally studied the scheme and compared with the prevalent one, our ex-

perimental results suggest that the frequency stability of the proposed Ramsey-CPT atomic clock could be 

competitive with that of the prevalent schemes. With eliminating AOM, the physics package is basically 

the same as that of the conventional CPT atomic clock, while the resource budget of the electronics will 

also be close although a microwave switch will be added. Therefore, it is promising to realize a competi-

tive compact Ramsey-CPT atomic clock through the proposed scheme. 
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