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Fig.2  The relation between time area and frequency area in Comb frequency generator
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Fig.3 A simplified diagram of optical clock system
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FROM CPT CLOCK TO OPTICAL CLOCK

Qiu Shi'  Zhang Jun-hai’
(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030
2. Science School of Harbin Engineering University, Harbin 150001, China)

Abstract

This paper describes the basic principle and the research progresses of the CPT ( Coherent Pop-
ulation Trapping) atomic frequency standard and the light frequency standard. The physics package
of Rb maser ( CPT, passive) can be controlled in the 100 em’, lower 1 W consumptions and the

stability is 4 x 10 ""'77"* . To Cs maser, CPT, the physics package is only about 1 ¢cm’, the con-

sumption is lower 30 mW , the stability is better than 6 x 10 "7 . It is the minimum atomic clock
with lowest consumption in the world currently. As the development of technology, the comb genera-
tor of femto — second laser combs has been integrated on the optics stage of 1.2 x 1.0 m’. Since
combining the femto-second laser combs with optics measure method, the light clock is set up. Iis

stability can raise 107'° to 107" or 10 7% | it will become the most precise time instrument at present.

Key words CPT ( Coherent Population Trapping) clock — Comb generator of femto-second laser
— Optical clock



