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Search for open cluster group in the Cygnus region based on
Gaia DR3 data

LIU Gui-mei 2, ZHONG Jing !, SHAN Xing-mei®, QIN Song-mei 2, LI Chun-yan 2

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory,
Chinese Academy of Sciences,80 Nandan Road, Shanghai 200030, China; 2. School of Astronomy and
Space Science, University of Chinese Academy of Sciences, No. 19A, Yuquan Road, Betjing 100049,
China; 8. Shanghai Astronomy Museum (Branch of Shanghai Science and Technology Museum),
Shanghai 201306, China)

Abstract: Open cluster group consists of multiple open clusters with similar kinematics,
ages, and proximate spatial distribution, making them crucial for studying open clusters’
formation mechanisms and evolution patterns. Despite significant progress in the search
and identification of cluster groups, their origin mechanisms remain unclear due to limited
samples and data precision. Therefore, there is a need to expand the sample of primordial
cluster groups to provide reliable observational constraints for further studies on cluster
formation and evolutionary patterns.

Based on the high-precision astrometric and photometric data from Gaia DR3, we have
re-determined the parameters of existing open clusters to identify cluster groups. As a result,
We have discovered four new open cluster groups in the Cygnus region based on the clusters’
spatial distribution and kinematic properties. These new groups are named Cluster Groups
G1, G2, G3, and G4. Group G1 contains 6 clusters, G2 consists of 8 clusters, and G3 and

G4 contain 3 clusters.
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These four cluster groups each occupy a distinct spatial region. Within each group,
the member clusters are closely adjacent, exhibit tight connectivity, and share consistent
tangential velocities, indicating that they formed within the same giant molecular cloud. The
durations of stellar formation in the four cluster groups are 13 Myr, 29 Myr, 10 Myr, and 12
Myr, respectively. These durations align with the timescales of continuous star formation
events, suggesting that the member clusters within each group likely formed sequentially.
To conduct the 3D spatial distributions of the cluster groups, We used Bayesian methods to
correct the artificial elongation generated by parallax errors. The results reveal that cluster
groups G1 and G2 exhibit obvious filamentary structures in their spatial distribution, while
the member clusters of groups G3 and G4 are more concentrated. Some member clusters in
groups G1 and G2 currently show no significant interactions, whereas all member clusters
in groups G3 and G4 exhibit interactions. Finally, using the Galpy package, we performed a
detailed analysis of the cluster groups’ orbital motion within the Milky Way’s gravitational
field. The orbital analysis results indicate that the member clusters of these cluster groups

will gradually move apart and eventually evolve into independent individual clusters.

Key words: Open Cluster; Star Cluster Groups; Milky Way
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