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Abstract: As a quantum time measuring instrument, the temperature change of atomic clock has a great
impact on its long-term performance. Microwave cavity is the core of the passive hydrogen maser. This paper
analyzes the influence of temperature change on the physical characteristics of the cavity. In order to make
the frequency stability reach the level of 10-15/d, the temperature change of the microwave cavity should be
no more than 0.02 °‘C/d. In this paper, a low-noise precision temperature control system is designed to control
the temperature of the passive hydrogen maser. The experimental results show that when the external
temperature does not change more than 1 °C, the temperature fluctuation of the cavity is less than 0.005 °C
within 44 hours, and the performance is excellent. This scheme provides a basis for the subsequent
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optimization of digital circuit of the passive hydrogen maser and can be applied to the design of a

miniaturized space hydrogen maser.

Key words: passive hydrogen maser; frequency stability; microwave cavity; temperature control
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