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Kinematic analysis of the nearby open cluster candidate CWNU1142

XU YuHang'?, SHAO Zhengyi'-?

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. Shang-
haiTech University, Shanghai 201210, China; 3. Shanghai Normal University, Key Laboratory of Galaxy and
Cosmology, Shanghai 200234, China)

Abstract: With the release of high-precision astrometric and photometric data from missions such
as Gaia, together with advances in clustering algorithms, a large number of new open cluster can-
didates have been identified; however, several recent studies have reported candidates characterized
by asymmetric spatial distributions and relatively large velocity dispersions. In this work, we inves-
tigate the young open cluster candidate CWNU1142, which exhibits a filamentary spatial morphol-
ogy, and assess its dynamical properties and physical boundedness through analyses of its structure,
mass, and kinematics. Based on the three-dimensional spatial distribution of member stars, we di-
vide the system into three relatively independent substructures; we estimate the total stellar mass
via isochrone fitting while accounting for the effects of unresolved binaries and potential low-mass
members; and, using Gaia data, we derive the bulk motions and intrinsic velocity dispersions of
each substructure to evaluate the current dynamical state of CWNU1142. The results indicate that,
although the candidate is distinguishable from field stars in terms of spatial distribution, proper
motions, and color-magnitude diagram features, and shows certain population characteristics and
kinematic coherence, it does not constitute a dynamically stable stellar system: the three substruc-
tures are expanding along the line of sight, and each of them is gravitationally unbound. Moreover,
the possibility cannot be excluded that the DBSCAN method has grouped three mutually unbound
substructures into a single system; this highlights that, in the search for new cluster candidates,

subsequent detailed analysis and validation are essential.

Key words: open clusters; gravitational binding; kinematics
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