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Abstract. We present a volume-limited sample (d < 850 pc) of open clusters in the Galaxy
identified from our studies on galactic open clusters based on data from the all-sky catalogue
ASCC-2.5 with absolute proper motions and B, V magnitudes of 2.5 million stars. The astro-
physical properties of this sample are discussed.
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1. The basic material
The basic idea underlying our studies is to use a complete homogeneous sky-survey

comprising astrometric, photometric, and, partially, spectroscopic data to investigate all
open clusters with the same objective methods. This sky-survey is the All-Sky Com-
piled Catalogue of 2.5 million stars (Kharchenko 2001) with absolute proper motions in
the Hipparcos system, with B, V magnitudes in the Johnson photometric system, and
supplemented with spectral types and radial velocities if available. The ASCC-2.5 was
used to identify known open clusters and compact associations from the Lund Catalogue
(Lyng̊a 1987), the Dias et al. (2004) on-line data collection, and the Ruprecht, Balazs
& White (1981) list of associations. In the ASCC-2.5 we found 520 of about 1700 known
clusters (Kharchenko et al. 2005a), and discovered 130 new open clusters (Kharchenko
et al. 2005b). A pipeline was developed to determine cluster membership based on kine-
matic and photometric criteria as well as to obtain a uniform set of cluster structural,
kinematic and evolutionary parameters (see Kharchenko et al. 2004 and Kharchenko
et al. 2005a).

2. Spatial distribution and kinematics
This sample of 650 open clusters from ASCC-2.5 contains a volume-limited sub-sample

of 256 clusters within a distance of 850 pc from the Sun (see Piskunov et al. 2006). The
symmetry plane of the clusters’ distribution is determined to be at Z0 = −22 ± 4 pc,
and the scale height of open clusters is only 56 ± 3 pc. Within the completeness limit,
the total surface density and volume density in the symmetry plane are Σ = 114 kpc−2

and D(Z0) = 1015 kpc−3 , respectively.
From the parameters of the spatial distribution, we estimate a total number of 105

open clusters currently in the Galactic disk. The lifetime and formation rate of clusters
obtained from the age distribution of field clusters within the completeness limit are
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found to be 322± 31 Myr and 0.23± 0.03 kpc−2Myr−1 , respectively. This implies a total
number of cluster generations in the history of the Galaxy between 30 to 40. Assuming a
typical open cluster of the Pleiades type, we derive the total surface density of disk stars
passed through the phase of open cluster members to be about 4×106 kpc−2 . Compared
to the local density of disk stars of about 7 × 107 kpc−2 , the input of open clusters into
the total population of the Galactic disk is found to be less than about 10%.

We determined kinematic parameters describing the basic motions of the system of
open clusters in the Galactic disk: the motion with respect to the Sun, and the differ-
ential rotation around the Galactic centre. The Solar motion components U�(+9.44±
1.14 km/s), V�(+11.90± 0.72 km/s), W�(+7.20± 0.42 km/s) were derived from the com-
plete kinematic data of 259 clusters located within 850 pc. Oort’s constants A (+14.5±
0.8 km/s/kpc) and B (−13.0± 1.1 km/s/kpc) of the Galactic rotation were computed
from the proper motions µl, µb of 581 clusters with distances d � 2500 pc. These results
are comparable to those obtained from young field stars in the Solar neighbourhood
though, the clusters cover distances which typically twice as large as Hipparcos-based
samples of field stars. A combination of accurate cluster ages and kinematical parameters
provides a possibility to study the temporal variation of the cosmic velocity dispersion.
On average, the dispersion of each velocity component increases by a factor of two over
a time of 3 Gyr (maximum age of the clusters of our sample).

Fluctuations in the spatial and velocity distributions are attributed to the existence
of four open cluster complexes (OCCs) of different ages containing up to a few tens of
clusters. Members in an OCC show the same kinematic behaviour, and a narrow age
spread. We find, that the youngest cluster complex, OCC 1 (log t < 7.9, 23 clusters),
with 19◦ inclination to the Galactic plane, is apparently a signature of Gould’s Belt.
The most abundant OCC 2 complex (27 members) has moderate age (log t ≈ 8.45).
The clusters of the Perseus-Auriga group (8 members), having the same age as OCC 2,
but different kinematics, are seen in breaks between Perseus-Auriga clouds. The oldest
(log t ≈ 8.85) group (9 members) was identified due to its large motion in the Galactic
anticentre direction (for a detailed discussion see Piskunov et al. 2006).
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