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The Researches of Open Cluster Membership Determination

XIE An-qi'?, QI Zhao-xiang!+

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2.
School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049,
China)

Abstract: The identification of the membership of the open cluster is the first step to study
the nature and to determine the basic physical parameters of the open cluster. It is also
important for the research of stellar evolution and the structure of the Milky Way. It is an
important research direction in the field of membership identification by using the kinematic
information (proper motion, radial velocity) of the star to establish the precise membership
identification model. At present, the most widely used models of using kinematic information
to identify membership are Sanders’ method and nonparametric method. Sanders’ method as-
sumes both field stars and cluster members distributed according to normal bivariate function,
and uses position and proper motion data to calculate every star’s membership probability.
While nonparametric method makes less restrictive astronomical hypotheses, and allows the
multi-use of different variables, such as radial velocities, proper motions, multi-color photom-
etry data, etc. In addition, there are some new methods, including multi-dimensional model
and clustering algorithm etc, but these new methods still need to be further explored. With
the development of astrometry technology, the increasing accuracy of measurement data, and
the demand for improving the model accuracy is becoming very urgent. This paper reviews

the research background and the status of the membership identification of the star cluster
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by kinematic methods, and introduces the various algorithms in detail. The advantages and
disadvantages of each model are also summarized. Finally, in the coming Gaia era, the future

research and development of membership identification models are presented.
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