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Fig.1  The post-fit timing residuals of four pulsars
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Fig.3 The variation of stability of the hydrogen master with

time characterized by Hadamard deviation
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Fig.6 The frequency deviation and frequency drift of the
hydrogen maser H1404926 obtained by robust estimation

using data of the four pulsars. The weight factor function is
IGG3 function.
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pulsars. The weight factor function is taken to be the Huber function.
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Fig.8 The frequency deviation and frequency drift of the hydrogen maser obtained by comprehensively processing the

estimation results of the four pulsars. The black data points in the figure are the values obtained by the quadratic trinomial
fitting of T'T (BIPM)-H1404926 every three months, the blue data points are the estimated results of UTC-H1404926 every

three months, and the red data points are the estimates obtained by the weighted average of the results of the four pulsars.
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Fig.9 The frequency deviation and drift of the hydrogen maser obtained by comprehensively processing the estimation results

of the four pulsars. The steering cycle is half a year.
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Fig. 10 The frequency deviation and drift of the hydrogen maser obtained by comprehensively processing the estimation results

of the four pulsars. The steering cycle is one year.
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Table 2 The estimation of frequency deviation and drift when steering cycle is one year
\ID B C/Hz
TT (BIPM) UTC PT TT (BIPM) UTC PT
53739 4.9186 x 10713 4.9498 x 10713 52578 x 1071  —2.3454 x 1072° —2.3462 x 10720 —2.4878 x 10~2°
54104 —2.6852 x 10713 —2.4909 x 1071% —2.5066 x 1073 —4.0756 x 1072° —4.0715 x 1072° —4.2095 x 10~2°
54469 —1.9812 x 10712 —1.9827 x 1072 —2.0649 x 107! —2.9962 x 1072° —2.9679 x 1072° —2.7114 x 10~2°
54834 —2.9659 x 10712 —2.9470 x 107!? —2.9978 x 10712 —3.0414 x 1072° —3.0438 x 10720 —2.9494 x 102"
55199 —3.8617 x 10712 —3.8572 x 1072 —3.8804 x 107! —2.6645 x 1072° —2.6570 x 1072° —2.5691 x 10~2°
55564 —4.7142 x 10712 —4.6960 x 1072 —4.6948 x 107! —2.6781 x 1072° —2.6838 x 10720 —2.7819 x 10~2°
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Steering the Frequency of Hydrogen Master Based on Pulsar
Observations

HAN Meng-na'?3  TONG Ming-lei*? LI Bian'?

(1 National Time Service Center, Chinese Academy of Sciences, Xi’an 710600)
(2 Key Laboratory of Time and Frequency Primary Standards, Chinese Academy of Sciences, Xi’an 710600)
(8 School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049)

AsstracT Hydrogen masters have high short-term stability, using them as master clocks can generate
high-precision local standard time in a short period of time. However, the hydrogen maser has a frequency
drift phenomenon, which leads to its poor long-term stability, thus affecting the accuracy of the local time.
The rotation of the millisecond pulsar is highly stable. With the help of its high long-term stability, it
can regularly control the frequency of the hydrogen atomic clock, thus control the real-time signal. The
stability of four millisecond pulsars in the second data set released by the International Pulsar Timing
Array (IPTA) is analyzed. At the same time, the frequency stability of a hydrogen maser of the National
Time Service Center (NTSC) is analyzed by Hadamard variance. Finally, a strategy for steering the
frequency of hydrogen master using pulsars is given.

Key words pulsars, hydrogen master, time, methods: data analysis
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