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ABSTRACT

Aims. According to some estimations, there are as many as 100@80abpsters in the Galaxy, but less than 2000 of them have been
discovered, measured and cataloged. We plan to undertékenifzing into multiwavelength surveys to find new star cust

Methods. We have developed a new method to search automaticallydochkisters in very large stellar catalogs, which is based on
the convolution of the density maps withfidirent kernels. We have applied this method to a subset ofMA&S catalog towards
the Galactic Anticenter.

We also developed a method to verify whether detected stgthaips are real star clusters, which tests whether the tstat form the
spatial density peak also fall onto a single isochrone irctiier-magnitude diagram. By fitting an isochrone to the damestimate

at the same time the main physical parameters of a clusteydégfance, color excess.

Results. For the present paper, we carried out a detailed analysi8 @ivBrdensity peaks detected in a field of X486 degrees
near the Galactic Anticenter. Physical and structuralpatars were determined for 12 of 15 newly discovered clastad for 14
yet-unstudied known open clusters thus almost triplingsduaple of open clusters with studied parameters in theanrigc The
parameters determined with this method showed a good agre¢emith published data for a set of well-known clusters.

Key words. Galaxy: structure - open clusters and associations:gengtaveys - Catalogs

1. Introduction Numerous attempts have been made in recent years to search
) _ _ L for star clusters using such large surveys. However, tatai-n
Star clusters are unique laboratories for investigatioa wide e of newly discovered clusters with robust determinatiof
range of astrophysical problems relating to star formastel-  heijr physical parameters does not exceed two dbzen. Duath e
lar evolution, the formation and structure of the Milky Wand  (2003) performed a visual search for IR clusters and sirokar
the distance scale of the Universe. As star clusters ardlyisugscts in the direction of known nebulae, using the 2MASS #tla
single-age and single-metallicity populations, dista@ce, and anqd found 179 embedded clusters and stellar groups. However
reddening in the cluster’s direction can be determined mitich proved impossible to find the physical parameters of W@t
higher accuracy then for isolated, or *field”, stars. To deft f gpjects through isochrone fitting. Ivanov et al. (2002)i an
least a reliable ranking of the open cluster properties, 8&dn [5orissova et a1/ (2003) found 11 peaks by automated algorith
a large sample of objects whose age, distance, and maalliging 3 peaks by visual inspection in the apparent stellaaserf
are accurately and homogeneously known. So far, 1756 opgthsity in 2MASS point source catalog. They detected mostly
clusters have been cataloged (Dias etal., 2002), but the bagnpedded IR clusters, so the physical parameters could-be de
physical parameters are known for less than 700 objectsaAndyiyed only for one object. Draké (2005) performed an autedat
these parameters have been derived lifedint authors basedgearch for clusters in USNO-A2 using the method developed by
on heterogeneous observational data. Most of the open clignoy et al. (2002) and found 8 new candidates. However, the
ters in the Galaxy have probably not yet been found, becayggsic parameters were not derived. Kronbergerlet al. [26i06)
open clusters are concentrated near the Galactic plan@wker g a|ly inspected DSS and 2MASS images and selected 66 can-
tinction by interstellar dust is most severe. Some lite®8- giqate clusters. For 9 of 24 most probable clusters withis th
timates put the total number of open clusters in the Galaxy@émme, authors determined fundamental parameters byesimp
10° (see, for example Surdirl_(2000)). Modern all-sky SUrVe¥iting. [Froebrich et al. [(2006) used star density maps abthi
(e.9. 2MASS, DENIS, SDSS, etc.) provide a large store of ifrom 2MASS and found 1021 new cluster candidates. The au-
formation to study open clusters comprehensively and h@mog s statistically evaluated the contamination of thample to

neously. Near-infrared surveys are especially usefuli@ethe e of ahout 50% and left verification of the nature of each-indi
data are far lessfiected by high reddening in the Galactic plangjqyal cluster for future investigations.

where the most open clusters are located.
We have developed a newffieient method of search-
Send offprint requests to: E. Glushkova, e-maiklena@sai.msu.ru ing stellar catalogs for star clusters offfdrent radii, based
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on the convolution of the cataloged stellar source density
maps with Gaussians (similar method was used to search g
for dwarf Spheroidal galaxies and globular clusters in SDSS I 1
Koposov et al.[(2007&,b)). The method automatically finds-cl

ter candidates and then confirms them by testing whether the
spatially clustered, potential cluster members lie on th@es
isochrone in the color-magnitude diagram. At the same time,
this procedure determines the basic cluster parametess r(@g
dius, distance and color excess) by fitting the isochroniipos
Below, we describe our method of automatic search for stella I
overdensities and the results of its application to the 2IAS 0.005
data in the field of 16 16 degrees in the region of the Galactic .
anticenter.

0.010

2. Method of automated search for stellar 0.000 7
overdensities

This work aims to provide a fast, simple anflfi@ent method
of identifying open clusters in very large photometric tags, . ]
such as 2MASS, SDSS, DENIS etc. The overall density of the —0-005 Lo S U S

stars in the Milky Way is high at low latitudes and can vary —20 —-10 0 10 20
rapidly because of dust etc. So, it is not easy to find star clus x, [arcmin]

ters algorithmically on such a complex background. Evenrwhe

a peak is found, it is important to check whether the candidat

indeed an evolutionally connected group of cluster members
merely a group of stars clustered by chance.

Therefore, the method must be capable to detect denSidmems
peaks on a sharply changing background and to evaluate ti#k
statistical significance. To develop a universal techniguell {8
data sources, we have to make it independent of any pixelizat|
effects and thus applicable to star structures of any size. T0 |
sure this, we built a density map, which presents the numiber s
counts in (RA, Dec) coordinates. Then, we convolved thigjena
with a special filter demonstrated in Figlide 1. The filter euis/ [
the diference between two 2-D Gaussian profiles and has z(§
integral. Employing this special shape of the filter, we easu}
that a flat, or even slowly changing background producesa z
signal, whereas the concentrations of stars exhibit a higth s
nal. The family of such filters called Berence of Gaussians are
well studied and used in Computer Vision science for featus
detection at various scales (Babaud et al. (1986), Lindgnbe
(1998)). The convolution with such filter is equivalent teth
subtraction of the density maps convolved with the gaussie
of different widths. The density map convolved with the sme
Gaussian is used to detect the small scale overdensitiéie, w
the density map convolved with wider Gaussian is the estim
tion of local background.

The following formulae demonstrate our convolution proce
dure. First, we obtain the distribution of stars on the skyayi( '
dec): Fig.2. The 16 x 16° map of the overdensities in the anticenter

M(ra, dec) = Zg(ra’ dec) region from 2MASS PSC. The known open clusters from the
i Dias catalogl(Dias et al., 2002) are marked.

Fig. 1. The one-dimensional slice of the 2D filter which we used
for the convolution fow; = 3 ando, = 6

Then, this map is convolved with the filter:

M(ra, dec) = M(ra.dec) = (G(ra, dec, 1) — G(ra, dec, 05)) M(ra.dec) = G(ra, dec, o). Under the assumption of Poisson
) ) ) ) o distribution of sources and, > o, the S(ra,dec) should be
whereG(ra.dec.c) is the circular 2D Gaussian with unity inte-normally distributed with variance of 1. The detection ofov
graland width otr. On the last step, we normalize the convolvegensities on such map is very easy and may be done by simple
map to get the statistical significances of all density flatns:  tpresholding, i.e. to select all the overdensities mortssially
M(ra.dec) = (G(ra, dec, o1) — G(ra, dec, o)) Significant than &, we need find all the pixels on the map hav-
YNI(ra. ded) = G(ra. dec. o) ing S(ra, dec) > 5.1n this work we typically used the detection
» 2 threshold of 4.5 sigmas.

That map S(ra,dec) shows the deviation bf(ra.dec) = Note that for clusters of the size close to that of the inner
G(ra,dec,01) above the background estimate given bgaussian, the filter is very close to optimal. Also it is imipoit

S(ra, dec) = Varo,
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to understand that the choice ot is related to the scale onin the filter function. The clusters having diameters mointh
which the background estimate is obtained. Ideaty should 15-20 arcminutes do not show as a rule the visual overdensity
be rather large and much larger than the but unfortunately on the sky except the most reach ones. Such extensive cluster
the 2MASS data in the MW plane ars significantly from the are usually found by common proper motions or radial veloci-
extinction and the density of stars is varying on very snales. ties.

Therefore we are forced to use the which is not much larger As a first application, we studied a field of 16 by 16 de-
thano; to have a more local estimate of the background. Sgeees towards the Galactic anticenter and detected theder88
also Koposov et all (2007b) for the discussion of the method. sity peaks of> 4.5 x ¢ significance. We compared these cluster

The example of the convolved image from 2MASS poirdandidates with open clusters listed by Dias et al. (2002)pf2
source catalog for the 26 16° anticenter region of our Galaxy our significant peaks can be matched to known optically visi-
is shown in Figur€R2. A large population of peaks is clearBrse ble clusters. Furthermore, 9 density peaks were matchemto e
As we show below, most of these peaks can be attributed to ofwenlded infrared clusters from the list by Bica €tlal. (20G8a)
clusters (among them/3 are new). Bica et al. (2003b). Dias’ catalog contains additional 1®mp

After the density peaks are detected, each individual peelisters in this region, but our method does not detect tiSixn.
should be questioned whether it relates to a real clustaustr jof 15 clusters are not reliable clusters: they are not fouarttié
a random fluctuation. We can answer this question most rddSS and 2MASS images, three of them are doubtful clusters
ably if we determine whether the density peak is associatadcording to_Dias et al. (2002), one such object has no entry i
with the stars lying on the same isochrone. For this purposiatabase on open clusters WEBDA developed by E. Paunzen and
we developed a semi-automated method of isochrone fittiig. A.-C. Mermilliod (http/www.univie.ac.givebdgd). Other 5 clus-
isochrones of solar metallicity were taken from__Girardilet aters having diameters ranged from 20 to 60 arcmin according t
(2002). To fit an isochrone, we chose, by visual inspectioa, tDias et al./(2002), are considered as clusters by the comaten p
initial age and shifts along coordinate axes correspontbingtern of the proper motion of star members, and only 2 clusters
the color excess and distance modulus. Then, we shifted tiraong them, NGC 1912 and NGC 2168, exhibit stellar overden-
isochrone along coordinate axes with variable steps anmipelth  sities. Rest four clusters are density peaks undex4r- signif-
its age withAlog(age) = 0.05. At each step, we built automati-icance, and three of them are seen on 2MASS images as weak
cally the radial density distribution for stars lying in thiginity embedded clusters and have no available data, except @i@net
of the isochrone (distance from it in the color index is l¢s=it in Dias’ catalog. Because more than a half of known clusters,
0.05 - assumed cluster members) and for all other starsi@ist which are on our list of detected density peaks, have ufielia
is greater than 0.05 - supposed field stars). Ideally, theildis or no parameter measurements, we fulfilled the detailed/sisal
tion function for field stars should be flat, whereas the elustof all 88 peaks including known clusters.
members should feature a noticeable concentration towaeds  We built the Hess-diagram id,(J—H) coordinates. We plot-
center. In practice, the radial density distribution ofdistars ted CMD within radiug with the value between 2 and 7 arcmin
shows a weak central concentration, because some peduliar o(depending of the cluster size) around the overdensityecent
ter members may lie far from the isochrone, or the theoretidhen we subtracted the CMD for field stars built in the ring be-
isochrone may not well fit the CMD for observational data, aveen the two radii: % r and 4x r. Each CMD was previously
because of larger photometric errors for faint stars. Thatiy normalized to the number of stars and smoothed using a 3-pixe
we compared the contrast of central peaks for two distiimsti Gaussian. Figurlgl 3 displays the Hess-diagram for the new ope
allowing for the errors in density and found the maximum coreluster Koposov 52 built within the radius of 4 arcmin around
trast ratio. Testing our technique for well-studied oparstdrs, the cluster center (left-hand part) and CMD for field starthia
we found that the contrast ratio should be greater then 2,eso sing around the cluster (right-hand part). The cluster daarty
use this value to decide if the found overdensity is a reatelu be seen on the Hess-diagram by its main sequence and red clump
or not. stars.

If a cluster-suspect manifested itself at the Hess-diagram

C then we fitted its CMD with an isochrone by Girardi et al. (2p02
3. Application of the method to the 2MASS data of solar metallicity and simultaneously verified whethes te-
The Two Micron All Sky Survey (2MASS, Skrutskie et al.tected stellar group is a real star cluster by plotting radin-
(2006)) gives us a comprehensive dataset both to searclvor rsity distribution for stars lying on the isochrone and fdrogher
open clusters and to test our method: it covers 99.998% of ttars. By fitting the position of the isochrone to obtain thexim
sky with uniform precise photometry and astrometry in the mum contrast on the density plot, we simultaneously founithma
(1.25u), H (1.65u), andKg (2.16 u) photometric bands. The physical parameters of a cluster: age, distance, and calor e
global 2MASS sensitivity is 15.8 fod-band, 15.1 folH-band, cess. The fitted isochrone with the agelof(t) = 8.95 for
and 14.3 folKs atS/N = 10. For this reason, we investigated thé&oposov 52 is shown in Figufé 4. Star members are taken within
(J,J — H) color-magnitude diagrams in our work, but also useithe radius of 2 arcmin around its center; the position of the
(K, J - K) diagrams to confirm found cluster parameters and ligochrone leads to the following estimatiofs.J — H) = 0.34
sure that the relatioB(J — H)/E(J — K) agrees with the normal and fn — M); = 13.20. The radial density distribution corre-
extinction law. sponding to this fitted isochrone is displayed in Eig. 5:&ali-

To extract J, H, Ks photometry and astrometry datacles denote the stars deviating from the isochrone by less th
we used the Virtual Observatory resource named SAl CAB05 magnitude in color)— H); open circles denote all other
(nttpy//vo.astronet.fu), allowing us to access the largest astsjars. The errors plotted on the datapoints are simple Gtoess
nomical catalogs (Koposov & Barturioy (2006)). For our purors. If we define the contrast as the value of density in tiece
poses, we only selected the stars, which have the quality flafivided by that on the plateau, then the ratio of contrastsiie
better than U in each filtei, H, K. "isochrone” and "field” stars will be around 7.

Our primary goal was to detect clusters which have diame- We performed isochrone fitting ord,d — H) diagram, be-
ters from few to ten arcminutes, so we used= 3 ando, = 6 cause there is a higher magnitude limit fbband in 2MASS,
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and used a 15-arcmin region around stellar overdensitynie i 0.2 0.4 0.6 0.8 10 10 14

dependently performed the same fitting procedure ¢ a{K) J=H, [mag]
CMD and compared the distances obtained fr(_)m two fittings
with each other and the relati@(J — H)/E(J - K) with the nor- g 4 cojor-magnitude diagram for cluster Koposov 52 inside

mal extinction law given by Cardelli et al. (1989), which edgl 1,3 radius of 2 arcminutes. The fitted isochrone wish(t) =

to 0.55. Also we used the relatiodg_, = 0.670x E(J — Ky), _V) — _ _ i
Ay = 0276x Ay, andE(J — H) = 033x E(B - V) from the 8.95,E(B-V) = 0.04, (n— M) = 1232 is overplotted.

paper by Dutra et al. (2002).

The cluster is considered to be a real cluster, if all plot§agram; the fiect of the diferential extinction is also clearly
(Hess-diagram, CMD, and the radial density distributicejfy  noticeable. The right-hand diagram displays CMD of fieldsta
the reality of the cluster. around the cluster. Because of a high value of reddeningast w

impossible to fit isochrones and find parameters for these clu

4. Results

We used the routine described above to study all 88 overden-
sities. 11 stellar overdensities turn to be new opticallsible
clusters. One of them, Koposov 52, has been published earlie 5
as KSE18l(Kopaosov et al. (2005), Zolotukhin et al. (Z006)) an
then independently found by Kronberger etlal. (2006) assbéut
51. The parameters for all these clusters are listed in T&ble
The errors in color excess, distance moduli, distances ged a
are evaluated from the filerences in the parameters derived
from isochrones fitted inJ — H) and K, J — K) diagrams.
Hess-diagrams, radial density distribution, and fittealisone
in (J,J — H) CMD’s for 10 new clusters are given in Hig.6}15 in
the Appendix. Five of 11 new clusters are relatively yourey fe
turing the age less than 30 Myr, whereas the other clustégsin
set are very old with the age exceeding 1 Gyr. Distances of all
clusters from the Sun are ranged between 1.5 and 3.5 kpc. Radius, [oremin]

Also, we found 4 new infrared clusters embedded in the neb- ) ) S ) )
ulae similar to the clusters from the listby Bica et al. (280@nd Fig.5. Radial density distribution for stars in the field of
Bica et al. (2003b): their coordinates are presented inef@hl Koposov 52. Solid circles represent the density of the dyars
and Hess-diagrams are shown in EigiI6-19 in the appendix. Fd c_Ioser to th_e isochrone. Open circles denote the densit
IR clusters, the cluster reveals itself as a cloud on thehaftd the field stars lying far from the isochrone.
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Fig.7. Koposov 12 open cluster. First and second columns: Hessadiagf the Koposov 12 cluster and Hess diagram of the
background. Third column: CMD diagram of the stars withiirdm the center of the Koposov 12 with the fitted isochroneirEo
column: Radial density distribution for Koposov 12, the $o1s used are the same as on figdre 5.

measurements in the Dias catalog. We found the distances, ag
and reddenings for these objects (see Table 3). In some sases

Table 2. Coordinates of new infrared embedded clusters

Name RA (J2000) Dec (J2000) D obtained more precise coordinates of the center of clyssers
h:m:s d:m:s arcsec we give new coordinates for all clusters. In the cases whes Di
li<°p05°V471 gg:égi‘ég% +§g:i§3ii 2 published reliable data, the physical parameters we détetn
oposov Usl00. +o0:10: H H H H H
Koposov 58  05.5111.0 +25.46:41 5 (u)ﬁg\g our technique are in a good agreement with the puldishe
Koposov 82  06:11:55.8 +20:40:14 4 ’

In Table[4, we present the data on all clusters from the cata-

log by|Dias et al.[(2002), which have been detected by ourtech
ters except Koposov 41. The Hess-diagram for this cluster éidue on the square studied. Although two clusters, NGC 1912
hibits the main sequence, and we can fit it with the isochrdne@d NGC 2168, have not been detected because of their large
the age of 4 Myr. This best-fit isochrone was used to find the diameters (about 25 arcmin), we added their parametersto th
tance to amount to 2200 pc and the color exd&&-V) = 1.95. table, as they exhibit slight overdensities and can be etubly

32 overdensities turned to be known clusters: 23 ones wét¢ methods.

matched to the objects from Dias catalog (Dias et al., G0}, In the columns, we give parameters of the clusters bottdliste
9 ones, to IR clusters from the list by Bica et al. (2003a) and the Dias catalog (Dias etlal., 2002) and measured by ampplyi
Bica et al. (2003b). 12 clusters have unreliable or no par@meour methodology to 2MASS catalog. For clusters Be 71, Be 72,
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column: Radial density distribution for Koposov 27, the $gis used are the same as on figdre 5.
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Fig.9. Koposov 36 open cluster. First and second columns: Hessadiagf the Koposov 36 cluster and Hess diagram of the
background. Third column: CMD diagram of the stars withifirdm the center of the Koposov 36 with the fitted isochroneirEo
column: Radial density distribution for Koposov 36, the $ots used are the same as on figdre 5.

Cz 21, Cz 23, Cz 24, DC 8, Pis 27, Dias does not publish ampgeneous. Parameters of Be 19 were obtained by Christian
parameters except their coordinates and diameters. Hovieve ) as following: employing the UBV photographic photom
the WEBDA database there are data on Be 71 taken from #iey data, the author compared the CMD of Be 19 with both
paper by Lata et all (2004E(B - V) = 0.85,d = 3900pc, the color-magnitude diagram of NGC 752 and the theoretical
log(t) = 8.80. It is seen that the color excess and the age walbchrones bo 9). Parameters of King 8 cluste
agree with our parameters, whereas the distance exceedsapeared in the catalog al. (2002) have been calcu-
value by 1500 pc. The fference in distance evaluations (whetated by Loktin et al. [(2001) using photographic photomeéty

the age estimations are pretty close) can be attributedeto hristian (1981). However, Christian (1981) published dise

fact that the authors fitted/(B — V) CMD by ZAMS given by tance to the clusters equal to 3.5 kpc, which essentiatferdi
ISchmidt-Kaler((1982) to estimate the distance modulustlaad from the value of 6403 pc by Loktin et all (2001). Parameters
theoretical isochrones given by Girardi et al. (2002) to tinel of Stock 8 were also obtained by Loktin et/al. (2001) using the
cluster’s age. Unlikely we used 2MASS theoretical isocleon UBV photometry of 32 stars only measured bffelient authors;
by|Girardi et al.|(2002) to evaluate all cluster’s parameter these stars do not show any sequence on CMD. As for clus-
%ers Kronberger 1, its isochrone corresponding to the params

Parameters we measured for 7 clusters (Be 19, Kronber Elilable in the catalog by Dias et 02) fitted the main s

ii’ 'rf:fr:gagtl NS& rlfgrirlﬁ tshtgcgatsé ﬁ%ﬁelgiilgnd%?g uence of field stars, whereas the cluster members are ablyce
) bu¥ we suppose our results are moreg precise and ﬁfg)i_fted to the right on the CMDJ(J — H) because of the extinc-
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Fig. 10. Koposov 43 open cluster. First and second columns: Hessatiagf the Koposov 43 cluster and Hess diagram of the
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column: Radial density distribution for Koposov 43, the $ots used are the same as on figdre 5.
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Fig. 11. Koposov 49 open cluster. First and second columns: Hessatiagf the Koposov 49 cluster and Hess diagram of the
background. Third column: CMD diagram of the stars withifirdm the center of the Koposov 49 with the fitted isochroneirEo
column: Radial density distribution for Koposov 49, the $ots used are the same as on figdre 5.

tion. The dfect of extinction is clearly seen on the correspondhe same time, our data are in good accordance with paraneter
ing Hess-diagrams. The distance to the cluster NGC 19124s iby|Carraro et al. (2002) who obtained 3600 pc for the distance
good agreement with the distancelby Dias et al. (2002), lmut th(B — V) = 0.55, andlog(t) = 9.3 by fitting isochrone from
ages are diierent. According to the Hess-diagram and our fittingzirardi et al. (2000) and then comparing the best-fit with the
the cluster is young. The population referred to as blue plursimulated synthetic CMD. The discussion above demonstrate
by [Carraro et al.| (2005) manifests itself on the Hess-diagrathat the authors often publish controversial estimatiohthe
Parameters of NGC 1931 cluster were obtained by Loktin et alluster parameters even if they employ the same obserahtion
(2001) using published photometry datalby Bhatt et al. (}994lata. Although our estimations are sometimes based upsn les
but the authors themselves give the distance of 2170 pc. THieep photometric data, they have an essential advantage in h
cluster is embedded in a nebula, so its Hess-diagram shows@geneity of both observational data and used isochrorgs an
slightly scattered area occupied by the cluster. We fite@#MD fitting methods.

with a very young isochrone, and the distance appeared to be

three times smaller than that by Dias et al. (2002). The esti- .
mations of the_ distance to NGC 2158 clusteffeti from each o w;rqiiei)snoirl:le(;sCa]r-r?s?;sc(l)%itr%rndeetigtevseor::;hnengte ?}iﬁ'gggﬁ
other very noticeably (by 2 kpc). Dias et dl. (2002) take d"’lflah';lctory fitting. This fact can be reasonably attributedhe

from the paper by Loktin et &l.| (2001), who used compilativ§ . : ; . .
o - ; istence of pre-main sequence stars in this cluster destri
data and automatic method to find the cluster’s parametd&rs.@ Vallenari et al. [(1999). The distance to the cluster fobgd
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Fig. 12. Koposov 53 open cluster. First and second columns: Hessatiagf the Koposov 53 cluster and Hess diagram of the
background. Third column: CMD diagram of the stars withifirdm the center of the Koposov 53 with the fitted isochroneirEo
column: Radial density distribution for Koposov 53, the $ots used are the same as on figdre 5.
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Fig. 13. Koposov 62 open cluster. First and second columns: Hessatiagf the Koposov 62 cluster and Hess diagram of the
background. Third column: CMD diagram of the stars withirfir8m the center of the Koposov 62 with the fitted isochroneirEo
column: Radial density distribution for Koposov 62, the $ots used are the same as on figdre 5.

Vallenari et al.|(1999) equals to 4300 pc (cf. with 6000 pdie t consider these clusters. Therefore, to get a catalog of gemo
Dias catalog). neously measured parameters of open clusters, it is negesta

In the remaining 10 cases, our parameters closely agree 3y to search for new clusters and thoroughly investigager,
within the error levels) with the corresponding data avada Put also to recalculate the parameters of all known clustsirgy
from the catalog by Dias etlal. (2002). These error levelsaareuniform raw datasets and a uniform and automated processing

follow: 200-500 pc for the distances, 10" for the color excess Methodology.

E(B - V), and 0.05 folog(t). Here, we would like to specially At the end, 41 of 88 density peaks showed no evidence of
note IC 2157 cluster: the Hess-diagram indicates that ii® mdeing real clusters. In these cases, we detect either ametna
sequence abruptly terminates in the field of faint statk-atl5. bright star, or occasional groups of stars, whose densitydime

Thus, out of 25 known clusters in the selected area, orl§asons exceeds the density of field stars.
in 10 cases we can accept the values of the cluster parame-Fig.[20 shows the distribution of all clusters under investi
ters listed in the catalog by Dias et al. (2002). There are figmtion across the galactic plane: both the newly openedeckis
additional clusters which have parameters in Dias’ catalogy and the known ones, whose parameters were (re)determined in
which have not been detected in the field under study (see sie present study. The crosses indicate the clusterd eghge)
tion 3). However, the distances and other parameters fordbu less then 8.00; all young clusters are situated from 1 to B k
them were obtained from very poor (V,B-V) diagrams which dfsom the Sun. As one can see from Hig] 20, the number of clus-
not show any sequence or clump at the CMD, and we did nets in the square studied, for which their main physicaapar
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Fig. 14. Koposov 63 open cluster. First and second columns: Hessaiagf the Koposov 63 cluster and Hess diagram of the
background. Third column: CMD diagram of the stars withirbZrom the center of the Koposov 63 with the fitted isochrone.
Fourth column: Radial density distribution for Koposov @8 symbols used are the same as on figlire 5.
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Fig. 15. Koposov 77 open cluster. First and second columns: Hessatiagf the Koposov 77 cluster and Hess diagram of the
background. Third column: CMD diagram of the stars withitbZrom the center of the Koposov 77 with the fitted isochrone.
Fourth column: Radial density distribution for Koposov #¥ symbols used are the same as on figlire 5.

eters are reliably evaluated, has increased from 11 in tfadogp 5290.2006.2. S. Koposov is supported by the DFG through S3%Bafd by a

by Dias et al.[(2002) (10 detected clusters plus one undstpctEARA-EST Marie Curie Visiting fellowship. _
This research has made use of the SAl Catalog Access SerSieeaberg

to 35 in our StUdy' Astronomical Institute, Moscow, Russia.
This publication makes use of data products from the Two dficAll
. Sky Survey, which is a joint project of the University of Mashusetts and
5. Conclusions the Infrared Processing and Analysis Cef@alfifornia Institute of Technology,

We have demonstrated the new method of searching for s&r cf ”igﬁgebzénﬁ d'\:t’it(')?]”a' Aeronautics and Space Administaaiod the National

ters in the data from Iarge surveys and appligd it to the ZMA_ We thank for Hans-Walter Rix, Vasily Belokurov and Wiltond3ifor the
data. In the small field of 16 by 16 degrees in the poor regi@Bmments on earlier versions of this paper.
of Galactic anticenter, we have found and verified 15 new open
clusters. For 12 of them, we obtained main physical parammnete
For 14 previously known clusters, we have found or improvdgeferences
the distance, age and color excess. Currently, this metel-i a4 3., A P. Witkin, M. Baudin, and R. O. Duda. 1986, IEE&HS. Pattern
ing applied for all 2MASS data to create a uniform catalog of Anal. Mach. Intell., 8, 1, 26
open clusters in our Galaxy. Bica, E., Dutra, C. M., Soares, J., & Barbuy, B. 2003a, A&A44223

Bica, E., Dutra, C. M., & Barbuy, B. 2003b, A&A, 397, 177
Acknowledgements. The work was supported by the Russian FoundatioBhatt, B. C., Pandey, A. K., Mahra, H. S., & Paliwal, D. C. 19B4illetin of the
for Basic Research (grant no. 05-02-16526) and the Prdsideant NSH- Astronomical Society of India, 22, 291
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Table 1. Parameters of new clusters

Name RA (J2000) Dec (J2000) D E(B-V) Eg:ﬂ; (m- M), Distance Age
h:m:s d:m:s arcsec mag mag pc log(yr)
Koposov 10  05:47:28.6 +35:25:56 4 0.820.15 0.66 11.490.09 200@80 <7.50
Koposov 12 06:00:56.2 +35:16:36 9 0.320.03 0.51 11.580.03 205@50 8.9Q-0.05
Koposov 27  05:39:30.0 +33:21:00 3 0.680.03 0.57 12.7¥0.11 360@120 <7.50
Koposov 36  05:36:50.6 +31:12:39 9 0.940.16 0.67 10.940.09 150@100 <7.50
Koposov 43  05:52:14.6 +29:55:09 8 0.380.10 0.44 12.240.09 280@120 9.3@0.05
Koposov 49  05:44:22.2 +28:49:13 6 1.030.14 0.64 12.060.31 260@400 <7.50
Koposov 52  05:53:48.9 +26:50:26 5 1.080.04 058 12.320.11 290@140 8.950.05
Koposov 53  06:08:56.2 +26:15:49 5 0.380.01 0.55 12.680.38 345@550 <7.55
Koposov 62  06:18:02.0 +24:42:38 6 0.340.02 0.57 12.240.05 280@60 9.4G:0.05
Koposov 63  06:10:01.7 +24:33:38 5 0.260.04 0.40 12.320.28 300@350 9.150.05
Koposov 77  05:43:52.3 +21:42:37 5 0.5¥0.01 0.55 11.280.02 175@50 9.65-0.05
Table 3. Measured parameters of the clusters without counterpatiteiDias catalog
Name RA(J2000) Dec (J2000) E(B-V) g5 (m-M), Distance Age
h:m:s d:m:s mag mag pc log(yr)
Berkeley 19  05:24:02.8 +29:34:16 0.630.05 0.72 12.380.40 300@600 9.250.05
Berkeley 71  05:40:56.7 +32:16:33 0.930.05 0.58 11.940.18 245@110 8.8@0.05
Berkeley 72 05:50:17.6 +22:14:59 0.420.01 0.57 12.720.20 350@300 8.650.05
Czernik 21 05:26:41.0 +36:00:49 0.720.02 056 11.820.20 230@200 9.550.05
Czernik 23 05:50:03.6 +28:53:41 0.380.02 0.53 12.080.04 250@70 8.45-0.05
Czernik 24 05:55:24.6 +20:53:11 0.260.12 0.39 13.320.01 460@10 9.4@0.05
DC8 06:09:21.3 +31:13:54 0.720.06 0.73 11.620.40 210@300 9.0@-0.05
King 8 05:49:19.0 +33:37:38 0.440.04 050 12.4¥0.13 3108200 9.0%0.05
Kronberger 1 05:28:22.0 +34:46:24  0.420.10 0.72 9.680.30  80G-100 <7.5
NGC 1931 05:31:25.9 +34:12:50 1.9#0.20 0.84 10.060.20 100@120 <7.0
Pismis 27 06:10:53.8 +20:36:26  0.680.06 0.60 10.040.02 100@10 <7.5
Stock 8 05:28:08.8 +34:25:53 1.230.04 0.57 9.840.20  90@-110 <7.5
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Fig. 16. Hess diagram of the IR embedded cluster Koposov 7 aRh. 17. Hess diagram of the IR embedded cluster Koposov 41
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Table 4. Comparison of physical parameters of the clusters: Disdagt/s. present study
Name Namgg RA(J2000) Dec(J2000) Dp Dke¢ E(B-V)p E(B-V)ke¢ Ager Agexc
h:m:s d:m:s pc pc mag mag log(yr) log(yr)
Basel 4 Koposov 42  05:48:54.9 +30:11:08 3000 2750 0.45 0.57 8.30 8.25
Berkeley 17  Koposov 38  05:20:29.6 +30:34:33 2700 2400 0.58 0.30 10.00 10.00
Berkeley 19  Koposov 44  05:24:02.8 +29:34:16 4831 3000 0.40 0.61 9.49 9.25
Berkeley 21  Koposov 76 ~ 05:51:47.4 +21:48:31 5000 5150 0.76 0.51 9.34 9.35
Berkeley 69  Koposov 29 05:42:22.6 +22:50:01 2860 2900 0.65 0.45 8.95 9.00
Berkeley 71 Koposov 31  05:40:56.7 +32:16:33 2450 0.91 8.80
Berkeley 72 Koposov 74  05:50:17.6 +22:14:59 3500 0.43 8.65
Czernik 21 Koposov 6  05:26:41.0 +36:00:49 2300 0.72 9.55
Czernik 23 Koposov 48  05:50:03.6 +28:53:41 2500 0.38 8.45
Czernik 24 Koposov 80 05:55:24.6 +20:53:11 4600 0.26 9.40
DC8 Koposov 35 06:09:21.3 +31:13:54 2100 0.72 9.00
IC 2157 Koposov 65 06:04:41.9 +24:06:01 2040 2400 0.548 0.58 7.800 <7.0
King 8 Koposov 24  05:49:19.0 +33:37:38 6403 3100 0.580 0.44 8.618 9.05
Kronberger1 Koposov 15 05:28:22.0 +34:46:24 1900 800 0.52 0.43 75 <75
NGC 1893 Koposov 25  05:22:53.7 +33:26:17 6000 0.45 6.48
NGC 1907 Koposov 11  05:28:10.7 +35:19:44 1800 1300 0.52 0.51 8.5 8.60
NGC 1931 Koposov 20  05:31:25.9 +34:12:50 3086 1000 0.738 1.97 7.002 <7.0
NGC 1960 Koposov 21  05:36:19.6 +34:07:27 1330 1050 0.22 0.19 74 <75
NGC 2099 Koposov 30  05:52:18.4 +32:33:03 1383 1300 0.302 0.27 8.540 8.60
NGC 2129 Koposov 68 06:01:10.5 +23:19:34 2200 1950 0.80 0.82 7.00 <75
NGC 2158 Koposov 64  06:07:27.8 +24:05:53 5071 3300 0.360 0.34 9.023 9.30
Pismis 27 Koposov 86 06:10:53.8 +20:36:26 1000 0.68 <7.5
Stock 8 Koposov 18  05:28:08.8 +34:25:53 1821 900 0.445 1.21 7.056 <7.5
NGC 1912 05:28:41.6 +35:48:34 1400 1000 0.25 0.38 85 <7.3
NGC 2168 06:09:00.0 +24:21:00 912 900 0.20 0.19 8.25 <75
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