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Abstract: As the core component of a high-precision time and frequency system, the hydrogen maser clock
has been widely used in radio astronomy observation, high-precision time measurement, space navigation and other

fields. Although the hydrogen maser clock is extremely stable in the short term, its long-term stability could be
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affected by various environmental factors. The millisecond pulsar (MSP) is known as the “clock on the sky”
because of its extraordinary long-term stable rotation frequency characteristics and its important potential
application value in time maintenance, deep space navigation and other fields. Deep studies in these fields were
done based on the timing observation data on MSPs with the Shanghai Tianma Radio Telescope (TMRT), and the
historical behavior of the hydrogen atomic clock at the station, including clock jumping and changing, were
successfully retrieved. The hydrogen maser clock speed is successfully obtained by fitting the long-term trend of
deviation from white noise in timing residuals. Considering the above historical behavior, we obtained the clock-
correction file based on pulsar timing. We applied this file to the timing analysis of other MSPs in the TMRT and
achieved very good results.
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