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Preliminary study on the establishment of composite time
scales of pulsar time and atomic time
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Abstract: Atomic time has high short-term stability, and pulsar time based on the rotation of millisecond
pulsars has high long-term stability. The integration of the two can construct a time scale that combines both
long-term and short-term stability advantages. This article preliminarily constructs a composite time scale
(composite timescale, CT) for the combination of pulsars and atomic clocks through the classical weighted
average algorithm. Based on the latest atomic time data of TA(NTSC)-TAI published by BIPM, and selecting
the four pulsars with the highest timing accuracy published by the International Pulsar Timing Array (IPTA), CT
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is obtained through a combination of parallel weighting and classification weighting. The results show that the
CT’s stability obtained by parallel weighting is significantly improved within 10 years compared with each
pulsar, and the stability is close to that of pulsar J0437-4715 with high stability in 4 to 10 years. The stability
results of CT weighted by classification and parallel weighting have significant advantages at both ends of the
time span, reaching 5.1x105 in 0.26 years, and 1.0x10% in 16.8 years, and the stability of CT obtained from 4
stars was significantly improved compared to that by 2 pulsars after 5.2 pulsars. CT obtained by the classification
weighting method has a smaller deviation compared to TAI, and the time scale is more stable. In conclusion, the
short-term stability of atomic clock group can suppress the short-term noise of pulsar clock group, while pulsar
time can improve the long-term stability of comprehensive time scale CT.
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