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Study on the measurement technology of clock transition spectrum
line of passive microwave atomic clock
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Abstract: Based on the frequency reference of atomic hyperfine level transition lines, the local voltage
controlled crystal oscillator is controlled by the servo control technology in the passive atomic clock. Therefore,
the performance of atomic transition lines directly determines the frequency stability of the atomic clock. In this
paper, based on the basic principle of passive atomic clock and the method of weak signal extraction, the
measurement and closed-loop research of atomic clock spectral lines are successfully established. Based on this
system, not only the precise measurement of the transition spectrum of continuous atomic clock such as rubidium
atomic clock and single frequency modulation passive hydrogen atomic clock is successfully realized, but also it
is extended to the extraction and measurement of the transition spectrum of sequential mercury ion clock. The
system not only provides the possibility for rapid measurement and evaluation of clock transition spectrum, but
also lays a solid foundation for subsequent product development.
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