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Pulsar timing method based on measured
spaceborne atomic clock data
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Abstract: Using pulsars to estimate the clock deviation of spaceborne atomic clocks is one of the
ways to achieve autonomous time keeping for satellites. In order to fully analyze the performance
of pulsar-based timing systems, the error characteristics of spaceborne atomic clocks and pulsar are
analyzed, using measured clock deviation data of the spaceborne atomic clock and observation data
of PSR B1937+21 from neutron star interior composition explorer (NICER). Then, a pulsar tim-
ing system framework and a method for estimating the clock deviation of spaceborne atomic clocks
is designed. Based on the measured clock deviation data of the spaceborne atomic clock, the per-
formance of the pulsar timing system is simulated and analyzed. The simulation results show that
if the accuracy of the pulse arrival time of a pulsar is 1 us/30 d, the estimation accuracy of the a-
tomic clock deviation can reach a level better than 1 ps, which preliminarily verifies the feasibility
of the pulsar timing system.
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deviation data of GO7
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Fig. 2 Results of frequency stability based on Allan deviation
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