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Table 1 The related parameters of the adopted 14 PPTA pulsars

Pulsar name MJD range Nobs RA/rad DEC/rad Post-fitting residual/us

J0437—-4715  53880.3-55618.4 475 1.210 —0.825 0.075
J0613—0200  53431.3-55619.3 218 1.631 —0.035 1.070
JO711-6830  53431.4-55619.2 212 1.885 —1.196 0.845
J10224-1001  53468.5-55617.6 246 2.718 0.175 1.724
J1024—-0719  53431.5-55619.5 175 2.726 —0.128 1.104
J1045—-4509  53450.6-55619.5 185 2.818 —0.788 2.623
J1603—7202  53430.9-55618.1 168 4.204 —1.257 2.139
J1643—1224  53452.7-55597.9 148 4.379 —0.217 1.646
J17134-0747  53532.6-55618.9 98 4.511 0.136 0.307
J1730—-2304  53431.1-55597.9 130 4.583 —0.403 1.467
J1732—-5049  53724.9-55581.2 102 4.594 —0.887 2.245
J1909—-3744  53517.9-55618.1 138 5.017 —0.659 0.132
J2124—-3358  53431.2-55618.0 184 5.606 —0.593 1.905
J2129-5721  53476.9-55617.9 182 5.626 —1.001 0.797
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Fig.1  The angular covariance results of pulsars’ timing residuals based on the fitting of F0 and F1
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Fig.2 The angular covariance results of pulsars’ timing residuals based on the fitting of astrometric
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Fig.3 The angular covariance results of pulsars’ timing residuals based on the fitting of the rotational

and astrometric parameters
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The angular covariance results of pulsars’ timing residuals without fitting
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Fig.5 The angular correlation coefficient results of pulsars’ timing residuals based on the fitting of F0

and F'1
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Fig.6 The angular correlation coefficient results of pulsars’ timing residuals based on the fitting of

astrometric parameters
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Fig.7 The angular correlation coefficient results of pulsars’ timing residuals using DE200 without fitting
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Fig.8 The angular correlation coefficient results of pulsars’ timing residuals using DE405 without fitting
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Research on the Spatial Correlations of Pulsar
Timing Residuals Induced by Solar System
Ephemeris Errors

ZHU Xing-zhi' 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 Standard, National Time Service Center, Chinese
Academy of Sciences, Xi’an 710600)

AsstracT Based on the introduction of pulsar timing residuals and the influential
mechanism of ephemeris errors, the resolution of timing residuals and its angular cor-
relation induced by ephemeris errors has been provided. The angular correlation of the
timing residuals induced by different ephemeris, such as DE200, DE405, and DE421,
is calculated based on the practically measured data observed by the Australia ob-
servatory PPTA (Parkes Pulsar Timing Array), and the results in 4 kinds of fitting
methods about pulsar timing parameters are compared. The distinct level of dipolar
interaction on the angular correlation induced by ephemeris errors has been verified.
The SSB (Solar System Barycenter) position error induced by ephemeris errors is the
main factor leading to the dipolar turbulence of angular correlation, and the angular
correlation effect induced by ephemeris errors could be removed by means of fitting
both the rotational parameters and astrometric parameters of pulsars.

Key words astrometry, time, pulsar, ephemerides, methods: analytical
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