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Table 2 Sample of accelerating star catalog. Columns 2-6 are the fitted proper motions, chi—square

values and the standard errors of proper motions.

GaialD pmra

pmde

2

X

Upmra Upmde

Gaia DR3 6329108341902775296 6.510328262

Gaia DR3 3615672420902533120 —19.35526398

—28.0338551
4.432875206

42.35856628 8.218743319 8.21909273

43.75579218 1.810253181 1.808955923

* 3 AREERTN. 2-67 DA AMUSHENEIT, FARRERBITHRERE.

Table 3 Sample of uniform motion star catalog. Columns 2-6 are the fitted proper motions,

chi-square values and the standard errors of proper motions.

GaialD pmra pmde X’ Opmra Opmde
Gaia DR3 2972096375031886464 —0.659968721 -2.074 1.817766754 0.423472677 0.423476464
Gaia DR3 2989235772741630720 3.39415657 —7.013852638 3.351558704 0.396780965 0.39702421
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Fig. 3 The distribution of the angular semi-major axis and
period of the stars matched with 1/357/tbooc
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Fig. 4 The average deviations of 26 wide binaries at

different epochs
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Identifying Accelerating Stars Based on Long-term Multi-epoch Data

LIU Ying-zhao!'? XIA Fang! CHEN Yue! FU Yan-ning'
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 School of Astronomy and Space Science, University of Science and Technology of China, Hefei 230026)

AsstracT Previous observational investigations have revealed that roughly 50% of binary systems
have orbital periods over a century. Binary systems with such long periods typically have large angular
distances between the component stars, hence called wide binaries. It is then difficult to derive their
precise orbital parameters by using only high precision observational data collected in recent several
decade years. In fact, even identifying them as non-single stars is sometimes a challenge. Combining
recent high precision and some early low precision star catalogs, we compile a multi-epoch star
catalogue. And, based on observational errors and a time factor, we develop a novel weighting scheme,
with which the weights of early low precision observational data in our least-square fitting are
reasonably increased. Based on the null hypothesis of uniform rectilinear motion, the chi-square
significance test is applied to the stars in the multi-epoch star catalog. As a result, 2214 accelerating
stars, of which 1565 are new, are identified as candidates for wide binary stars. Upon cross-matching
with existing binary star catalogs, the result suggests that the detection methodology based on early
star catalogs and developed in this study shows remarkable superiority in terms of the identification
efficiency of wide binary star systems.

Key words astrometry: astrometric position, catalogs: multi-epoch catalogs, proper motions: long-
term proper motions, stars: accelerating stars, stars: binaries: wide binaries
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