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Abstract: Our laser atomic clock based on the basic principle of CPT and laser mode locking,in the
cavity,there are only two modes in the resonator that can oscillate, and this unique design can make the
oscillation frequencies of the two longitudinal modes equal to the transition frequencies of specific working
atoms and locked to each other,and their frequency interval equal to the transition frequency of the ground
state hyperfine structure of the atom. The reason is that,in the laser atomic clock the dual functions of
interference filter and CPT system in the resonator make the tow oscillate modes having the highest gain
when their frequency interval exactly equal to the ground state hyperfine transition {requency of the atom.
By stabilizing the cavity length, gain and insertion system, the laser built by this method will have two
stable longitudinal mode outputs,and the frequency difference between the two longitudinal modes will be
exactly equal to the transition frequency of the ground state hyperfine levels of the working atoms of the

CPT systems in the cavity. By directly detecting the beat frequency of two longitudinal modes, the standard
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frequency output with high stability can be obtained. Because the mode locking process is a physical
automatic traction locking process, it no longer relies on the locking circuit and the detection and
recognition of the atomic transition signal as the general atomic clock does. Therefore, it is expected to
obtain higher stability. The signal intensity and signal-to-noise ratio of the standard frequency output are
also much higher than those of the atomic clock output signal produced by the previous methods.

Key words: atomic clock; coherent filtering; coherent population trapping (CPT) ; interference filter;

mode locking
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