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Does Cyg OB2 harbour any open cluster?
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Abstract. We report the detection of three new open cluster candidates located in Cygnus. Two of them are projected near the
center of the rich compact association Cyg OB2. These two objects have been found during an optical inspection of that region
with Digitized Sky Survey images. Using 2MASS photometry we determined their fundamental parameters. We assumed an
age of 1-4 Myr and obtained a distance from the &ue 1.8 + 0.2 kpc for both objects. Reddening values for Objects 1 and 2
areE(B-V) = 2.12+0.06 andE(B-V) = 1.82+0.06, respectively. A normal luminosity function is observed down to AO stars,
similar to that of NGC 6910. The two open cluster candidates may form a physical pair in Cyg OB2, similar forTGlih

Car OBL1. Subsequently, we carried out a systematic search with 2MASS in a régidt &ncompassing Cyg OB2. A third
uncatalogued object resulted from this search which is projected just outside Cyg OB2.

Key words. open clusters and associations: general

1. Introduction The Cygnus X area contains the rich compact association

. . CygOB2, which has been compared to populous LMC blue
The Cygnus X area is a projected, extended structure to wh G0sters in terms of its properties (KdIseder 2000). The stel-

are associated optical, infrared and radio objects (e.g. Dic content of the Cyg OB2 association has been much ex-

et al. 1969; Wendker 1970; Odenwald & Schwartz 1993). ored, especially in its central parts (e.g. Schulte 1958; Massey

encompasses one of the richest concentrations of star for @q‘hompson 1991: Massey et al. 1995; ¢aiseder 2000;
regions in the Galaxy as a result of the Local Arm plunge info, . <"+, 2002’) ' ' '

Cygnus anfbr the existence of a coherent structure with en- . .
Many associations are known to contain star clusters, e.g.

hanced star formation. Comeer'& Torra (2001) caried out - gg55 10\ OB1, NGC 6871 in Cyg OB3, Berkeley 86 in
a near-mfrar_ed imaging survey of cqmpact H.” regions g g OB1 (Massey et,al. 1995). CarinaOB1 ,contains several
e chere ors & e o o e trs, nparlcr e prominent par TIALG.An e
: : L esting issue is whether Cyg OB2, as a prominent association,
bedded clusters and stellar groups in the direction of known g “ ht harbour anv oben cluster
tical anq radio nebulag in the Galaxy, including the Cygnus gA large numbgr oﬁ‘)o stars ha;s been found in Cyg OB2 spec-
area, using the Two Micron All Sky Survey (hereafter 2MASS copically or photometrically (Massey & Thompson 1991:
Skrutskie et al. 1997). Embedded stellar groups are less de ggeopicaly or p y y b '

than clusters but appear to be physical systems (Bica et rP_odIseder 2000). A recent study (Coraarét al. 2002) esti-

2003). Dutra & Bica (2001) studied colour-magnitude did"ates this number as 90-100. .
grams (CMDs) using the 2MASS Point Source Catalogue An.other key issue is the actual dlstange to the association.
and obtained distances in the rangé ¥ do (kpc) < 1.8 Hutchings (1981) a_ssumed an absolute distance moduius (
for 7 Cygnus X clusters. Recently, Le Duigou & &adiseder M) = 107, converting tod, = 1.38kpc. Humphreys (1978)
(2002), also using 2MASS observations, studied the morph?}fjc’pte‘jdo = 1.82kpc, while Torres-Dodgen et al. (1991)

ogy and stellar content of 22 embedded clusters in Cygnusz{!d Massey & Thompson (1991) determirgd = 1.74kpc

some of them new. All these findings correspond to infrar gn_— M)‘I’( - 1:;2)' ang!ﬁedefr (IZOOO) asTum((jed a distancze
clusters and stellar groups (Bica et al. 2003). An interestiti§ 1.7kpc. The possibility of clusters related to Cyg OB

issue is whether any optical or infrared open cluster remai| the Prese”t stu_dy may help constrain the distance. Early
uncatalogued in the area. reddening determinations have been based on less-reddened

stars, e.gAy = 3.3 (Hutchings 1981), while more recent
Send gprint requests toCh. Bonatto, studies show a range of values, e.g.odiseder (2000) found
e-mail:charles@if.ufrgs.br Ay ~ 5-20. The large number of main sequence or evolved
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O stars constrains the age to the range 1-4 Myr (Massey et
1995). '
Any new cluster in the area would bring further constrain . »
to our understanding of the Cygnus X structure and Cyg OE
In the present study we report two new open cluster can nieny | SO .y
dates in the Cyg OB2 area and perform the first estimate s B8 o
fundamental parameters for these objects using 2MASS d: ' a ) ¢, &
In Sect. 2 we present the two new open cluster candidates e . . ® olm .
Cyg OB2. In Sect. 3 we derive the parameters for these obje ! . 3
from the 2MASSJ, H andKs CMD analysis. In Sect. 4 we  — . . ~ .1
present a 2MASS survey in the area providing a third unc: ¢
alogued object, projected just outside Cyg OB2. In Sect. 5\ .-
discuss the results. Finally, in Sect. 6 concluding remarks ¢ .
given.

2. New open clusters in Cyg OB2?

Since Cyg OB2 is a dense and rich association, we were m
vated to examine its optical structure on Digitized Sky Surve
images. This inspection revealed two objects resembling oy
clusters which are not listed in any optical open cluster cat- S : .
alogue, e.g. Alter et al. (1970), Lynga (1987), and more ﬁ(él'—g'l'6 x & XDSS R image of Object 1.
cently Dias et al. (2002). The two objects are projected closs
to each other#6’) suggesting a physical pair. The souther 3 :
cluster candidate, which we refer to as Objectl, is locat L RREy : 7 e

at J2000.0 2tB3"10° +41°1307” (¢ = 80.14°, b = 0.74) s . L . w
and has angular dimensionse® x 2.5'. The northern com- * e .
panion, Object 2, is located at J2000.0'28"15° +41°18'45” Saf B : o
(¢ = 80.22°, b = 0.79°) and hass5’ x 3. Object1 is approx- X o R " .
imately centered on Cyg OB2. Both objects might be faced - . :
the association core, if located at the same distance.

It is noteworthy that the present objects have been ovi - - o o .
looked in previous investigations, despite the fact that bc L * e Sha il
were present in charts and optical images. The northern obj ol - < . TSRt PR
detaches as a concentration in Fig. 2 of Schulte (1958) anc " = T & s i
Fig. 9 of Massey & Thompson (1991). Both objects are clear u 2 ) .
zone 3 of Fig. 1 of Massey & Thompson (1991) — a blue POS . e . :
plate. Le Duigou & Kmodlseder (2002) have not investigate - a = = by
the central zone of Cygnus OB2 on the basis of having alree T e . e ' 'n,
covered it in sfficient detail in Krodlseder (2000). The work £x H . . -, "
by Dutra & Bica (2001) studied directions of prominent nebul; =
but none occurs in the center of Cyg OB2.

We show in Figs. 1 and 2 red XDSS images of Objects
and 2, respectively, in vv_hi_ch t_hey clearly deFach from the bac,l;ﬁb_ 2.8 x 8 XDSS R image of Object2.
ground. They are also visible in blue XDSS images, which sug-
gests that reddening is not extreme. Finally, in Figs. 3 and 4 we
show these objects in 2MASKs extractions. They are alsoimportant for stars fainter thar135 (Ks) and ~15 (J),
prominent, suggesting that they are neither field fluctuationdile H has an intermediate behaviour.
nor a variable absorptionffiect. The crosses in Figs. 3 and 4 For Objectl we made circular extractions centered on
indicate artifacts on the 2MASS images. the Sect. 1 coordinates with 2.@adius, while for Object2
we used a 2/5radius. Comparison fields have been ex-
tracted with the same radii as those used for the objects
2.1. The 2MASS photometry at East and West of both objects, with center to center
The photometric errors as a function of magnitude are showistances of 5/0and 6.0, respectively for Objectl and
in e.g. Soares & Bica (2002) for the three badd$d andKs Object2. Extractions have been performed using the VizieR
which are available in 2MASS (second incremental data reledsel athttp://vizier.u-strasbg.fr/viz-bin/VizieR?
at http://www.ipac.caltech.edu/2mass/releases/ — source= 2MASS. The results are shown in Figs. 5 and 6,
second/). From their Fig. 5, one can see that errors becomespectively for Objects 1 and 2. The top panel of each figure

e
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Fig.5.J x (J — H) (left panel) andKs x (J — Kg) (right panel) CMDs

for Object 1; corresponding East and WeStet fields are also shown.
+eldldm  \We show a 4 Myr Padova isochrone at{ M), = 11.2. In the upper

panels, the valueg(J — H) = 0.70+ 0.02, E(J — Ks) = 1.04 + 0.02,

A; = 1.99+ 0.05 andAx, = 0.81+ 0.02 have been derived. In the
+a1a18m  Middle panels, we assumég = 5,10 and 20.

+41d19m

+41d18m

Massey & Thompson (1991) condensed previous spectral

41d17m | +41d17m
. R type determinations (Schulte 1958; Hutchings 1981; Walborn
L& v ® '.. o 1973) and their own. In Object2, S8A, S8B, S8C and MT 457
20L33m28s Z0n33ma0s TR TET 20n83m04s are evolved O stars. S8D is an O8V, and MT 507 is an O8.5V.

In Objectl, S9 and MT417 appear to be evolved O stars

while MT 455 is an O8V. We remark the high concentrations

of O stars in these small areas, which might be signatures of

open clusters. Concerning the recent infrared spectral classifi-

deals with the object extraction, while the East and Wésed cations by Comenm et al. (2002)’ 0n|y one star (Blg) is in the

fields are in the middle and bottom panels, respectively. Leffea of the present objects. This star is the same as S9 in the

panels show x (J - H) and right panel&s x (J - Ks) CMDs.  gptical papers above. Its classification as emission-line star in
In both cases a prominent main sequence (MS) in thige infrared is consistent with its evolved O star nature.

CMDs of the objects stands out as compared to those of the

adjacent fields.

Fig. 4.5 x5 2MASSK; image of Object 2.

2.3. Structural analysis of the cluster candidates

Figure 7 shows the radial distribution of star density in and
around the cluster candidates. Before counting stars, we ap-
Spectroscopic and optical photometric data are available fired a cutdf (J < 15.5) to the objects andftset fields to
several stars in the area of each cluster candidate. Consideawngid undersampling, i.e. to avoid spatial variations in the num-
Schulte’s (1958) and Massey & Thompson's (1995) stars, dé®r of faint stars which are numerouffegted by large errors,
ignated respectively by S and MT, the stars S8MT 465, and may include spurious detections, in the area of the objects.
S8B = MT462, S8C= MT483, S8D= MT 473, MT 441, Colour filters have not been applied, since tests revealed them
MT 507 and MT 457 are in the area of Object 2. In the area tof be unnecessary. For the objects we used concentric annuli
Object 1, there occur the stars SMT 431, MT 417, MT 455, with a step of 0.5in radius up to 5in radius. In the region

MT 477 and MT 488. 3.5-4.0, both clusters show up in the respective profiles, thus

2.2. Available spectroscopy and optical photometry
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Fig.6. Same as Fig. 5 for Object2. Values derived from the upper 0 1 2 ‘ 3 4 5
panels areE(J — H) = 0.64+ 0.02, E(J — Kg) = 091+ 0.02, A; = R (arcmin)

183+ 0.05 andAx; = 075+ 0.02. Fig. 7. Radial distribution of surface star density for the two objects.

Background levels are averages of the East and \Wésétoposi-
tions and are shown as a continuous line (Object 1) and dashed line

Itis not usgful to mgasure annuli fEEr.> 3.0'since the Obje,CtS (Object 2). Notice that a magnitude cfit@] < 15.5) has been applied
form a projected pair nearly at that distance, and contaminatign,« objects andfset fields.

would result from the companion.
We also show the background levels which are the aver-

age of the East and Wesffset fields of each object. Object 1, ity des in both filters mayfér by ~0.02 (Girardi 2003 —
presents a prominent core of radiu¥’ surrounded by a halo private communication).

extend_lng at least UP.tO. radius 2 Since the total-to-selective absorptioR,] increases for
Object 2 has a deficiency of stars near the center, as can Q-forming regions (e.g. Vrba et al. 1991), we Rgt= 3.2

be seen in Fig. 2, but beyond this radius it presents S|gn|f|c%l 43.6 to compute distances Adoptiﬁvdqfor J andH from
star excesses over the background. Besides, its CMD (Fig rEPSB ' '

y A
presents a MS which suggests its nature as a cluster. The cefgg@iegel et al. (1998) and the ra#g® = 0.118 from Dutra
deficiency might in part be accounted for by faint star imag& al- (2002), the following relations can be derivéd: =

blended to the several bright ones near the object center. PRISRVE(J — H) andAg, = 0.242RvE(J - Ks).
limiting radius appears to be2.5'. Table 1 summarizes the computations for the above object

stars. The data for the stars in the optical are from Massey &

Thompson (1991) and in the infrared from 2MASS.
3. Fundamental parameters Distances derived from optical photometry are very depen-
dent on the assumdgl,. In the infrared the resulting distance
values are more constrained, indicating that the ad®yais
Since spectroscopic data for member stars are available, we#43@ (Table 1). In factR, = 3.2 gives the most consistent
them to derive accurate distance values. Following Sect. 2dsults between the fiiérent distance estimates. Considering
we restrict to the MS stars, since evolved early-type stars vding absolute distance moduli and distances calculated with
fast their luminosity. In Object 1 we have the O8V star MT 455, = 3.2, S8D gives i — M)o = 1132+ 0.12 andd, =
while in Object 2 there occur the O8V star S 8D and the 08.5M33 + 0.10kpc, MT 507 givesri— M)p = 1157+ 0.11 and
star MT 507. We adopted as intrinsic magnitudes and colouks = 2.06 + 0.11kpc, and finally, MT 455 givesrf— M) =
those of Binney & Merrifield (1998). We remind that the lattet1.22 + 0.20 andd, = 1.76 + 0.16 kpc. The two stars in
set employs th« filter, while our observations correspond t®bject2 give fh — M)p = 1145+ 0.18 andd, = 195+
the 2MASSKs filter. We will assume their equivalence, sincd.17 kpc. Uncertainties correspond tdfdrent estimates based

3.1. Distance
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Table 1. Optical and infrared parameters for the MS stars in Objects 1 and 2.

Object Star Type Ry \% (B-V) (B=V)o E(B-V) Ay Vo My  (m-M), d(kpc)

2 S8D o8V 3.2 1202 1.45 -0.32 1.77 5,66 6.36 -4.9 11.26 1.8
2 S8D o8V 3.6 12.02 1.45 -0.32 1.77 6.37 5.65 -49 10.55 1.3
2 MT507 0O8.5v 32 1270 1.54 -0.32 1.86 595 6.75 -4.7 11.45 1.9
2 MT507 085V 36 1270 1.54 -0.32 1.86 6.70 6.00 -4.7 10.70 1.4
1 MT 455 o8v 3.2 1292 1.81 -0.32 2.13 6.82 6.10 -49 11.00 1.6
1 MT 455 o8v 3.6 1292 1.81 -0.32 2.13 7.67 525 -49 10.15 1.1
3 (G-H) (G-Ho EG-H A J M,
2 S8D o8V 3.2 8.88 0.47 -0.17 0.63 183 7.05 -4.2 11.23 1.8
2 S8D o8V 3.6 8.88 0.47 -0.17 0.63 206 6.83 -4.2 11.00 1.6
2 MT507 0O8.5v 3.2 9.35 0.46 -0.16 0.62 1.78 757 -4.0 11.57 2.1
2 MT507 O8.5V 3.6 9.35 0.46 -0.16 0.62 200 7.35 -4.0 11.35 1.9
1 MT 455 o8v 3.2 9.07 0.53 -0.17 0.70 199 7.08 -4.2 11.26 1.8
1 MT 455 o8v 3.6 9.07 0.53 -0.17 0.70 224 6.83 -4.2 11.01 1.6
Ks  (I-Ks) (I-Kso EJ-Ks) Acg Kg Mg
2 S8D o8V 3.2 8.19 0.69 -0.22 0.91 0.70 7.49 -40 11.45 1.9
2 S8D o8v 3.6 8.19 0.69 -0.22 0.91 0.79 7.40 -4.0 11.36 1.9
2 MT507 0O8.5v 3.2 8.64 0.71 -0.21 0.92 0.71 7.93 -3.7 11.68 2.2
2 MT507 O8.5V 3.6 8.64 0.71 -0.21 0.92 0.80 7.84 -3.7 11.59 2.1
1 MT 455 o8v 3.2 8.25 0.82 -0.22 1.04 0.81 7.42 -4.0 11.38 1.9
1 MT 455 o8v 3.6 8.25 0.82 -0.22 1.04 091 7.34 -4.0 11.30 1.8

on Ry = 3.2. The above values and uncertainties are considetice in Figs. 5 and 6 the somewhat poorer fits fbr Ks) as

tent with (n— M)p = 112 andd, = 1.74kpc by Massey & compared to that forY— H). The nominal errors fofx, above

Thompson (1991) for Cyg OB2. are based on the reddening transformations from the value de-

We conclude that both objects are part of Cyg OB2, and wiged for E(J — H), and appear to be larger when obtained di-
will assume the Cyg OB2 distance value for both objects, sint&ctly from the respective diagram.
it is based on a large number of stars. A fundamentalissue is whether the present structures might
be absorption windows in a more reddened region. In addition

3.2. Age to the fit of a 4 Myr Padova isochrone with the object parame-

e ters above to both CMDs (top panels of Figs. 5 and 6), we test

The large number of evolved and MS O stars identified spebis hypothesis by reddening the 4 Myr isochrone by three dif-
troscopically (Sect. 2.2) in the present two objects constraiig§ent valuesAy = 5,10 and 20 (middle panels). For Objects 1
their age to 1-4Myr, likewise the age range adopted for t}f@d 2, there does not appear to be star sequences justifying this
association itself (Massey et al. 1995). hypothesis.

3.3. Reddening 3.4. Luminosity functions and masses

In order to derive parameters for Objects 1 and 2, we use gosimple cluster mass comparison can be made by taking into
lar metallicity Padova isochrones from Girardi et al. (2002xccount the number of massive stars and assuming similar
Taking into account the age range obtained in Sect. 3.2, w@ss functions with respect to a reference cluster. According
adopted the youngest available solar metallicity isochronetin Sect. 2.1, Object1l has 3 massive stars (OV or evolved
the Padova set, that of 4 Myr. For reddening and absorptiorstars), while Object2 has 6. We make a comparison with the
transformations we us®, = 3.2 according to Sect. 3.1, andTrapezium cluster (Prosser et al. 1994) and NGC 3603f@to
the relationsA; = 0.276 Ay and A, = 0.118Ay (Sect. 3.1). 1983; Melnick et al. 1989). The Trapezium has 2 massive stars,
Finally, the relation€(J-H) = 0.33E(B-V) andE(J-Ks) = While NGC 3603 has 14, including two WR stars. Accordingly,
0.49E(B - V) can be therefrom derived. Accordingly, we adog®bject 1 would have a mass intermediate between the two ref-
an absolute distance modulua ¢ M)y = 11.2 (Sect. 3.1) for erence clusters, while Object 2 would be somewhat more mas-
both objects and derive for ObjecB(J — H) = 0.70+ 0.02, sive than the Trapezium cluster.

E(J-Ks) = 1.04+0.02,A; = 1.99+0.05andAx, = 0.81+0.02, Figure 8 depicts the luminosity functions in battandKs
while for Object 2 we findE(J-H) = 0.64+0.02,E(J-Ks) = filters (shaded area) built as theffdrence of the number of
0.91+0.02,A; = 1.83+ 0.05 andAx, = 0.75+ 0.02. stars in a given magnitude bin between object (continuous line)

We show in Figs. 5 and 6 (top panels) Padova isochrone fiRd dfset field (dashed line). These luminosity functions are
tings with the above parameters to the two cluster candidatlegilt after applying a cuth (J < 15.5) to the objects andft
respectively. The agreement between isochrone and the stet-fields. The background-subtracted luminosity function of
lar distributions of the objects favours them as open cluste@bject 1 increases up to the limit ihbut turns over for the two
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Object 1 ~| — Object N NGC6910
rrrrrrrrrrrr Offset field ---- Object 1

—— Object 2
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Fig. 8. Luminosity functions for Objects 1 and 2 anffset fields, both
for J andKs. Continuous line is object area, dotted line is tliEset
field; their diference is shown as the shaded area.

Fig. 9. Absolute luminosity functions: comparison of Object 1 (dashed
line) and Object2 (continuous line) with NGC 6910 (dotted line).
Spectral types of MS stars are indicated, according to Binney &
last magnitude bins iKs. Object2 has an increasing functiormerrifield (1998).

uptoJ =135andKs = 125.

In order to infer on the low-mass behaviour, we com-
pare the luminosity functions for both and Ks filters with The three luminosity functions are similar from high-mass
that of a reference cluster such as NGC 6910. Delgadod@wn to~AQ stars. The turnovers in the luminosity functions
Alfaro (2000) place NGC 6910 at the distance to Cyg OB2, b@f Objects 1 and 2, with respect to that of NGC 6910, may be
other studies place it closer, e.g. WEBDA (Mermilliod 1996 due to crowding and completenedeets, since both objects
http://obswww.unige.ch/webda). However, this distance Span areas 6-9 times smaller than that of NGC 6910 (angular
uncertainty &ects little the conclusions below. These studigdameter 12. Alternatively, the turnovers might be caused by
give E(B - V) ~ 1, which converts toAy = 3.2, A, = 0.9 @an unusual luminosity function characterizing an aggregate of
andAx, = 0.4. We adopted the distance of Delgado & Alfarénassive and intermediate-mass stars.

(2000) and applied the above absorptions to the NGC 6910
data.

Stars in the direction of NGC6910 have been ef—' The 2MASS Ks survey on the Cygnus X area
tracted within a radius of 6'6entered on J2000.0 228™08° In order to verify the existence of other uncatalogued similar
+40°46'30”, including two dfset fields of equal dimensionsobjects in the area of Cyg OB2, we carried out a systematic
with centers at 17at South and North away from the clusvisual inspection of a region°3< 3° encompassing Cyg OB2
ter. The same magnitude ctitqJ < 155) has been applied (square area in Fig. 10). We used the All-Sky Release of the
to NGC 6910 and itsftiset fields in order to build the 2MASS2MASS Atlas and examined 3K images of 15x 7/ which
luminosity function. are those leastfiected by reddening. Dutra & Bica (2000)

TheJ andKs luminosity functions of Objects 1 and 2 havecarried out a similarly systematic survey encompassing the
been dereddened and brought to absolute magnitudes, and ¢@lactic center. In case of possible targets, we also examined
compared to that of NGC 6910 in Fig. 9, in which we also irtheJ andH images.
dicate the loci of MS stars, according to Binney & Merrifield We retrieved most of the catalogued objects in the area
(1998). (Fig. 10) as well as a new object which is located outside
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Fig. 10. Angular distribution of the new and previously catalogued ¢
objects in the Cyg OB2 area. Large circle is Cyg OB2; filled circles 17 o J
are infrared clusters or stellar groups; open circles are optical opef, . -
clusters or stellar groups; Objects 1, 2 and 3 are indicated by crosses. 13 L K . . :-:'"- J
Square represents the region surveyed with 2MASS. We only show ) . .o
objects within the square or close to its borders. 15 b 3o 00 Teesedk ot ]
[ 4 °
. . . . L North Field .
Cyg OB2, which we refer to as Object 3. This object does not 9 North e .
appear in optical images, indicating high reddening. ul * |
We show in Fig. 11 &s image of Object3, where one _ . «°. .
can see a concentration of stars with a diameter2¥'. Stars 13l . . ]
have been extracted inside a radius of deBtered at J2000.0 .. o
20"40M00° +42°18'30”, with two offset fields of equal radius 15 L . it . |
centered at 4away to the North and South. The CMDs of % % % % % % %
Object 3 and fiset fields are given in Fig. 12. The object ap- 9 - South Field .
pears to be a physical system, with a tight sequence of stars in
Ksx (H—Kg) resembling a giant branch. However, it cannotbe 11 . 1
excluded a very reddened younger cluster. In order to confird * .
the physical nature of Object 3, deeper photometry is necessary 13 [ « ° . i
to test the possibility of an intermediate age tufno ....' -, G -
Object3 is indicated in Fig. 10 together with Objects1 | ‘ A ‘ ‘ |

and 2 and all previously reported objects in the area. Several -1 -05 o0 0.5 1 1.5 2 2.5 3
embedded clusters or stellar groups have been reported in the (H-Ky)

Surroundlngs_ of CygOB2, as Ca.n b‘? Seer.] in the recent Cﬂtg' 12.Ks x (H — Ks) CMDs of Object 3 and North and Soutlfset
alogue by Bica et al. (2003) which is basically complete ¥1ds. Extraction radius is 1.2or object and fields.
mid 2002. We also included the new objects by Le Duigou &

Knodlseder (2002), which are indicated by LK in Fig. 10. The

notation DBO1- indicates objects from Dutra & Bica (2001j)Comenn & Torra 2001) or in Cygnus X (Dutra & Bica 2001).
while the remaining notations refer to clusters or stellar groupf 15 (IRAS 203064005, ECX6-25) is an embedded cluster
embedded in their radio nebulae. Also included are optigaiobably in Cygnus X (Comeni & Torra 2001), while DR 18
open clusters as catalogued e.g. in Alter et al. (1970). Tisea loose star-forming region in Cygnus X (Coroer& Torra
Cyg OB2 area (2diameter) is delimited by the circle and thel999). DR 11 (ECX6-21) encloses a stellar group in Cygnus X
objects projected inside it might be related to itself, to the gefEomewn & Torra 2001). The optical object Do 44 is a loose
eral field of Cygnus X, or to the Perseus or Outer Arms in tlencentration of stars near the edge of Cyg OB2; it is proba-
background. The embedded cluster in G 88352 (ECX6- bly part of Cyg OB2 but does not look like an open cluster.
27 or 18P61), projected close to the nucleus of Cyg OB2, dps Trumpler classification is 1V2p, hardly discernible from the
pears to be a background cluster in the Outer Arm (Comerdackground. All these objects assigned to Cygnus X could be
& Torra 2001). DR 7 (ECX6-18) might be in the Perseus Armelated to Cyg OB2, however, available distances are not so
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precisely determined. With respect to the present two obje@tsind with CMD morphology suggesting an intermediate-age
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