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Abstract; Utilizing the highly stable rotational frequencies of pulsars can establish an astronomical
time reference. In fact, the stability of some millisecond pulsars surpasses that of atomic clocks.
However, the observed stability of pulsars is susceptible to various sources of noise. Generally,
the noise in different pulsars is mostly independent, allowing for the effective removal of the noise
in timing residuals through weighted synthesis and filtering algorithms when constructing pulsar
timing arrays. In addressing this issue, an estimation of stability is conducted using data from the
international pulsar timing array (IPTA), comprising observations from 10 millisecond pulsars,

with 7 of them having data spanning over a decade. Combining the individual timing stability esti-
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mation with the lengths of the observation data, 4 pulsars are selected for the synthesis of a pulsar timing

array. Furthermore, a comparison is made among the results of classical weighting algorithms, wavelet

decomposition algorithms, and Wiener filtering algorithms in terms of the stability of the ensemble pulsar

timing. The findings reveal that long-term stability of pulsars exceeds their short-term stability. The sta-

bility of two pulsars reaches the level of 107" at 1 year, and eight of them achieve this level at
1 000 days. Notably, PSR J1600-3053 exhibits the best stability at 5 years, with a value of 7.023 X

107'%, Additionally, among the three algorithms, the ensemble pulsar time provided by the Wiener

filter shows the best stability, reaching 1. 502X 10" at 5 years, surpassing the 5-year stability of

all other constructed pulsars.

Key words: Ensemble pulsar time; Timing stability; Timing residuals; Wiener filtering; Wavelet decom-

position
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Fig. 1 Three-level wavelet decomposition diagram
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