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Fig.1 The standard pulse profile with 256 phase bins for the Crab pulsar
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Fig.2 The integration pulse profile with 256 phase bins
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Fig.3 The timing residuals of pulsar toa from the Crab pulse profile with 128 phase bins
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Fig.4 The timing residuals of pulsar toa from the Crab pulse profile with 256 phase bins
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Process and Analysis of X-ray Timing Data for Crab
Pulsar

YANG Ting-gao'?  TONG Ming-lei®?  ZHAO Cheng-shi'> GAO Yu-ping!?
(1 National Time Service Center, Chinese Academy of Sciences, Xi’an 710600)

(2 Key Laboratory of Time and Frequency Primary Standards, National Time Service Center, Chinese
Academy of Sciences, Xi’an 710600)

Asstract The X-ray timing data for the Crab pulsar obtained by the Chinese X-
ray pulsar navigation test satellite are processed and analyzed. A creation method for
integration and standard X-ray pulse profiles for the Crab pulsar is described by using
the X-ray timing data of the satellite and the Crab pulsar ephemeris from the radio
timing observations. The principle and algorithm for determining the pulsar pulse time
of arrival (toa) in the frequency domain are briefly introduced. The pulsar pulse time
of arrival is calculated by using the timing data of 50 min integration for each group
observations. By the comparison between the observed Crab pulsar pulse time of arrival
at the solar system barycenter and that predicted with the Crab pulsar ephemeris, we
found that the accuracy of timing residuals is about 14 us after the systematic trend is
removed by a quadratic polynomial.

Key words astrometry, pulsars: Crab, methods: data analysis
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