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Study on characteristics of coherent population trapping
spectral line for chip-scale atomic clock”
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Abstract

To Obtain an appropriate coherent population trapping (CPT) signal through a miniature atomic vapor cell is one
of the key steps to implement a chip-scale atomic clock (CSAC). In the present experiment, the high S/N differential CPT
spectral line has been achieved with a miniature atomic vapor cell through modulating the laser and extracting 5"Rb
atom laser interacting signal using the phase sensitive demodulation technique. With the spectral line, the dependence
of CPT signal on the working parameters and the dependence of frequency stability of CSAC on the quality of the CPT
signal have been studied; the obtained experimental results agree well with the theoretical prediction, which can be used
as the recommended working parameters for CSAC. The methods exploited in the experiment can be implemented in the

resource of a CSAC, therefore this experiment explores for CSAC the practical approaches of performance optimization.

Keywords: coherent population trapping, atomic clock, laser

PACS: 42.50.Gy, 95.55.5h, 32.30.Bv DOI: 10.7498/aps.64.034207
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