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Abstract. Star formation in the Local spiral arm in the direction of tBalactic
longitudes 132—-158s reviewed. Recent star-forming activity in this Milky Weirec-

tion is evidenced by the presence here of the Cam OB1 assoc#td dense dust and
molecular clouds containing Hemission stars, young irregular variables and infrared
stellar objects. The clouds of the Local arm concentratevimlayers at 150-300 pc
and 900 pc from the Sun. The Perseus arm objects in this direatiemt a distance
of about 2 kpc.

1. Introduction

At the border of Cassiopeia and Camelopardalis the Milky Wags its brightness and
almost disappears at the Galactic longitude143 . Its brightness comes back only at
© =170, near the Auriga border. This Milky Way discontinuity mositturally can be
explained as blocking of light of distant stars by intellatetlust clouds. The presence
of dense dust and molecular clouds in the Local arm in thetime of Camelopardalis
now is con rmed both by optical and radio observations whigh be reported in the
subsequent sections. We will also discuss star formatidbaimelopardalis which is
evidenced by the presence here of the Cam OB1 associatiodistaace of 0.9-1.0
kpc and by other young objects.

The population of dust and molecular clouds, as well as ohgostars, will be
analyzed in the ranges of Galactic longitudes 132-1&&d latitudes 12 . These
ranges are de ned by the distribution of the supposed Cam &Btciation members.
The region is located mainly in Camelopardalis, but alstuithes edges of Cassiopeia,
Perseus and Auriga. Since our attention will be concertraindy on the objects related
to star formation in the Local spiral arm, distant objectdha Perseus arm will be
touched on only occasionally. Objects in the nearby are&askiopeia are reviewed
by Megeath et al. and by Kun in this book.

2. Nebulae and Clusters of the Local Arm

Figure 1 gives a map of the reported area in Galactic coaebnadicating some of
the objects mentioned in this review. In comparison to @g&sa, the Camelopardalis
section of the Milky Way is relatively poor in bright nebulabere only a few faint
emission and re ection nebulae are present.” A&t= 140, +2.0 the emission nebula
Sh2-202 of 2 diameter is seen (Sharpless 1959). Located at a distand@0gh@
(Fich & Blitz 1984), the nebula is ionized by the nearby stéy H820 (08.51Il). A
group of bright stars inside it is known as the open clustecks23 with a blue nebula
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Figure 1.  Dust clouds in Camelopardalis from Dobashi et 2006) plotted to-

gether with the clusters and nebulae and the known youngtsbjéNhite large
circles designate positions of 12 open clusters belongintyé¢ Local arm and of

the double cluster h+Per. The bright rosy patches designate the emission nebulae
W3/4, W5, Sh2-202, Sh2-205 and DL Cam, the two small bluehest@re the re-
ection nebulae vdB 14 and vdB 15. Black dots designate tiseeiation Cam OB1
members of spectral types O—-B3 V-IIl and supergiants, swiailie circles desig-
nate young irregular variables and Hemission stars. The YSO GL 490 is shown
as a white cross. Dashed lines delimit the areas of the adsonw Cas OB6, Per
OB1, Cam OB3 and Per OB3. Star-like symbols designate thee@grardalis and
Perseus stars brighter then= 4 mag.

around (Figure 2). According to Kharchenko et al. (2005is thuster is not related
to the nebula and is a foreground object at a distance of 38Hpevever, in theV
vs. B—V diagram stars of this group are so scattered that the clsstans to be not
real. One of these stars, HD 20134 (B21V), is in the list of @@n OB1 association
members.

The two elongated re ection nebulae, vdB 14 and vdB 15, eaténeling for 0.7—

0.8 in the N-S direction, are located gtb = 142, 1.8-3.0 (Figure 3). They are
illuminated by two supergiants, HD 21291 (B9 la) and HD 218891a), respectively.
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Figure 2. The emission nebula Sh 2-202 and the doubtfuleni&bck 23 in the
center. Northis up and east is left. The gurei®.2 high. Courtesy Dean Salman.

Racine (1968) suggested that these two stars, and threeyotlmgy stars in the vicinity,
form a separate association Cam R1. However, there is nmgrouisolate these stars
from other association Cam OB1 members.

At °, b=148-149, 0-1 another oblong (1.6 0.3 ) emission nebula, Sh 2-205,
at a distance of 900 pc (Fich & Blitz 1984) is located. Its mng star is HD 24431
(O9111). Atits left edge a relatively small nebula Sh 2-28&een, this is an object of the
Perseus arm. On deep exposures in an lkér an emission nebula of about 1.52
is seen at, b= 152, +4 , around the star DL Cam (a triple system, the brightest
component is of spectral type BO Ill).

These nebulae and the surrounding areas exhibit evidemeeait star formation.
The most evident con rmation of this process is the presdrae of a group of numer-
ous young and massive stars known as the Cam OB1 associatiated at a distance
of 1kpc. Its members are scattered between H@l 156 in longitude and between
+7.5 and —4 in latitude. It contains more than 40 O-B3 luminosity V-likis and a
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Figure3.  There ection nebulae vdB 14 and vdB 15 at the cesftdre Cam OB1-
A association. North is up, east is left. The gure is2 high. Courtesy Adam
Block and Tim Puckett.

few supergiants (Humphreys 1978; Humphreys & McElroy 134aizys & Laugalys
2007a), as well as the open cluster NGC 1502. For more abeuadbociation see
Section 6.

The Cam OB1 association on its western side partly overtaassociations Cas
OB6 and Per OB1 with several well known objects —the H Il ragi®V3/4/5 and the
double cluster h+ Per. The areas of these two associations overlap with Cam OB1
only in projection: in space they are much farther, in thesBxes arm. One more group
of O and early B stars, seen in the far background (in or nes®@thter arm), is the Cam
OB3 association at, b = 146.3-147.7, +2.0—+3.9. The Per OB3 association (with
the brightest star Per), located in the foreground of Cam OBL, is seen in the dowe
part of Figure 1.

Thirteen open clusters, belonging to the Local arm, aregpteis the area, their
list is given in Straizys & Laugalys (2007a). In the cont@ftthis review the most
important cluster is NGC 1502 located ab=143.7, +7.7 , in the upper part of Figure
1. In the rst lists of associations, this cluster was coes@dl as a separate association
Cam I, since it has two stars of spectral classes BO Il (somes classi ed as 09).
Blaauw (1961) suspects that the run-away st&€€am (09.51a) is also related: it has
escaped from NGC 1502 about 2.0 million years ago. Later tams ®f this cluster
were included into the list of the Cam OB1 members (Rupre®bgl Humphreys &
McElroy 1984). The ages of both cluster and association iamééas (10’ yr) since
the spectral types of the most massive stars a@9 in both of them.

Another cluster, related to the Cam OB1 association, is N&&2lht ™, b=148.1,
—1.3, in the vicinity of the Sh2-205 nebula. Its appearance isidatad by two stars
— HD 23675 and HD 23800 of 6.7 and 6.9 visual magnitudes an8 [BGand B1 IV
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spectral types. Both of them are in the list of the Cam OB1 nembAlthough Pefia
& Peniche (1994) nd that the distances of the cluster andagsociation are close to
each other, there are some doubts whether NGC 1444 is ausrcl

A compact group of stars at the southern edge of the H Il regidris known as
the open cluster Stock 7. Its distance and age (700 pc and1DB yr) given in the
Webda databaskeare not very different from those of the Cam OB1 associatidare
details are given in Moffat & Vogt (1973).

Other clusters in the area having similar distances as swcagion probably are
not related to it since their ages are between (150-630) yr. Several clusters of in-
frared objects in the area were identi ed by Carpenter gi24100), Bica et al. (2003a,b)
and Froebrich et al. (2007a): all of them belong to the Peragun.

3. Dark Clouds

During the last decade several detailed maps of dust distiib along the Galactic
plane were published. The investigation of Schlegel etl®98) is based on the thermal
dust emission survey at 100m by the IRAS and COBE satellites. The Dobashi et al.
(2005) atlas is based on star counts in the Palomar DSS latsaharts. The Froebrich
et al. (2007b) maps are based on the average infrared calessas in the 2MASS
survey. In Straizys & Laugalys (2007a), we compared dustrithutions given in these
three surveys and found very similar dust cloud patterntiénarea. The distribution
of molecular clouds taken from the whole sky CO survey by Datrad. (2001) is also
in a good agreement. For a comparison of distributions of dosids and young stars
we decided to use the Tokyo atlas (Dobashi et al. 2005), winitter represents dust
distribution in the Local arm. Cloud numbers of this atlas éesignated by TGU, their
identi cation chart is given in Straizys & Laugalys (2007a

In Figure 1 dark clouds are shown as red areas of differersityenThe largest
extinction is detected between the longitudes 142—-H 3he latitudes 0-2i.e., at the
southern edge of the complex of the re ection nebulae vdBridhalB 15 and about 2
southeast of the emission nebula Sh 2-202. Here, @@t 142.1, +1.6) is the clump
P1 of the cloud TGU 942, in which a young massive stellar aljg60), GL 490, is
immersed (more about it see in Section 6). The cloud TGU 94theénTokyo atlas
is split into 20 clumps numerated from P1 to P20 which extenthfl42 to 148 at
the Sh2-205 nebula. While the densest clumps at the objeet9Glare at the same
distance as the Cam OB1 association, the other clumps in 2Welong to different
cloud layers.

The dust clouds near the Galactic equator, located wihilkir0 and +2 right of
the Sh2-202 nebula, belong to the Perseus arm at a distari6-.2 kpc from the
Sun. These clouds are related to the H 1l regions W3, W4 and Wd3tse association
Cas OB6. Inthe Tokyo atlas all these clouds are shown undenomber TGU 879.

A dense cloud TGU 878 (LDN 1355/58) is seen in the right uppener of Figure
lat’,b=133,+9 . Its lower part belongs to the Gould Belt layer while the uppest
to the Cam OBL1 layer. The Gould Belt clouds at a distance off68re illuminated
by several B8—AS3 stars and the cepheid SU Cas (Turner & EV284)1

Yhttp://www.univie.ac.at/webda
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At the longitudes> 148 dust clouds form the three possible con guration ver-
sions of ring-like structures described in Straizys & Lalyg (2007a). All of these
versions include a curved chain of small dark clouds TGU 9®&4the Lynds (1962)
catalog this chain includes the clouds from LDN 1390 to LDIN84Most noticeable
is the almost perfect ring (or bubble) with the center,di= 152 , +0.5 (at the open
cluster NGC 1528) and a diameter of8 . This ring includes the following Tokyo
clouds (counterclockwise): TGU 942 (clumps P7 and P8), T®4, rGU 1003,
TGU 1036, TGU 1041, TGU 1027 (with Per in foreground), TGU 1014, TGU 1006
and TGU 989. According to radial velocities of the assodatO clouds, all these
dust clouds belong to the Local arm, but probably are locatedifferent layers. |If
these clouds form a real bubble, they should have peculigionwadditional to the
Galactic rotation.

4. Interstellar Extinction from Photometry

Until 1996 the interstellar extinction in the Cameloparsialection of the Milky Way
was investigated only scantily. Probably the rst studiesrevpublished by Heeschen
(1951), McCuskey (1952) and Kharadze (1952). The rst ohtheas based on star
counts and two-color photographic photometry, the nextisce based on low-disper-
sion spectra and two-color photographic photometry. Theelosion was that the ex-
tinction starts rising at a distance of 100-200 pc. Rydst{t978) investigated the
extinction in some Camelopardalis areas by a spectroplaitammmethod, and found
zero extinction at 100 pc with arise up to 2.0 mag at 1 kpc. Hewehe above methods
were based on photographic techniques and, consequestig,offlow accuracy.

Crude estimates of the extinction in large areas of Camelafia near the Galac-
tic plane have been done by FitzGerald (1968) and Neckel &eK(&980) applying
UBV photometry data and MK spectral types collected from tlegditre. The extinc-
tion was found to grow up to 3.5 mag at 1 kpc with no increaseu@elr distances.
Similar extinction values were obtained for several opestelrs investigated by two-
or three-color photometry.

Since 1996, several areas in Camelopardalis were investiga the seven-color
Vilnius photometric system determining spectral clasgesjnosities and interstellar
reddenings of stars with the help of interstellar reddesfieg Q-parameters (Zdana-
vicius et al. 1996, 2001, 2002a,b, 2005a,b). Interstadlkdmction was studied in four
areas of different sizes using both photoelectric and CCatgrhetry of about 2000
stars down to 15.5 mag. Figure 4 shows the extinclgnrun with distance in a 1.5
square degree area gth = 146, +2.6 investigated by Zdanavicius et al. (2005b).
A common property of all areas is the extinction rise afted-1150 pc reaching about
1.5-2.5 mag at 1 kpc. At larger distances the extinctionegslemain at this level
in relatively transparent areas and reach 2.0-3.0 mag iditeetion of dark clouds.
However, the most reddened stars in these areas were tbodfdie measured, conse-
guently, there is a selection effect present. The listedstigations show that the front
edge of the Camelopardalis clouds is almost at the sameandestar even closer, as the
Taurus clouds.

The interstellar extinction law in the direction of Galactongitudes 135-150
was investigated by Zdanavicius et al. (2002c): in the egdtrange (345-660 nm)
it was found to be nearly normal, typical for the low densityerstellar dust. In the



Camelopardalis 7

Figure 4. The dependence of interstellar extincign on distance in the area at
“,b=146,+2.6 from Zdanavicius et al. (2005b).

ultraviolet wavelengths shorter than 330 nm the extincigdiound to be slightly larger
than the average. The ratiis found to be 2.9, i.e., a little smaller than normal.

5. Molecular Clouds

The rst CO survey of the distribution of molecular gas in thecond quadrant of the
Galaxy was published by Cohen et al. (1980), however, it @mdar the Cassiopeia
and Camelopardalis border. The rst composite CO surveyhefdntire Milky Way
by Dame et al. (1987) included all the area discussed in tesept review but with
a relatively low resolution. The next investigation was big® et al. (1996) with a
higher resolution, but it included only the longitudes 1B24 of those covered by
the present review (132—-158 In the following discussion we will use the combined
results of Digel et al. and of a much broader CO survey but Vaitter resolution
published in the second entire sky survey by Dame et al. (2O@ne more high
resolution CO survey was published by Heyer et al. (1998)Bxuait et al. (2003) but
it covers only the longitudes 141.5.

Digel et al. conclude that molecular clouds in the invesédalirection are formed
by three layers with different radial velocities: (1) thedb layer with velocities be-
tween -5 and +10 km/s, (2) the Cam OB1 layer with velocitiesvben —5 and —20
km/s, and (3) the Perseus arm with velocities between —368-@dd#m/s. The space be-
tween the Cam OB1 and the Perseus arm layers is nearly emalitie investigated
longitude range. The separation of the local (hereafteiGbeld Belt layer) and the
Cam OBl layers is not so distinct. Radial velocities may badformed to distances
of the layers from the Sun using the Galactic rotation cu@el et al. accept the
mean distance of the local layer200 pc and of the Cam OB1 layer800 pc. These
distances are close to those determined from stellar ptestgmFor the Gould Belt
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Figure 5.  CO clouds from Dame et al. (2001). Clouds of the G&dlt layer are
shown in blue, of the Cam OB1 layer in green and of the Persensrmared. The
format of the gure matches that of the extinction map in Figa.

layer it is more realistic to accept a distance range of 180+4&:, in accordance with
the optical cloud distances in Camelopardalis and neartppme (Zdanavicius et al.
2005b; Straizys et al. 2001). For the second layer the rahgéstances 900—-1000 pc
would be in a better agreement with the optical distance @fGam OB1 association
(see the next Section). Both layers contain clouds of diffesizes and densities cover-
ing a wide range of longitudes and latitudes. Many cloudsrekiup to +12 and some
are even at +24from the Galactic equator (Heithausen et al. 1993; Dame €0dl1).

In order to assign clouds at larger longitudes to their prégeer, radial velocities
from the Dame et al. (2001) data have been analyzed (S¢r&izyaugalys 2007a). The
resulting picture is shown in Figure 5. The clouds of the @d&#lt layer (150-300 pc)
are shown in blue, of the Cam OB1 layer (900-1000 pc) in greehimthe Perseus
arm ¢ 2 kpc) in red. It is evident that most clouds seen in the aréangeto the two
layers of the Local arm. The Perseus arm clouds cover relgtasmall areas which
concentrate near the Galactic equator.
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6. The Cam OB1 Association

The association was rst identi ed by Morgan et al. (1953)daappeared in th€at-
alogue of Star Clusters and Associatioffdter et al. 1958, 1970). The size of this
association seems to be unusually large: its possible nsnabe scattered within 24
in longitude and 12in latitude. In Straizys & Laugalys (2007a) we have sugeest
that this association may consist of three unrelated gro@asn OB1-A around the
nebulae vdB 14, vdB 15 and Sh2-202, Cam OB1-B around the a&kuPR-205, and
Cam OB1-C, the NGC 1502 cluster. At a distance of 1 kpc theggdtam OB1-A
and Cam OB1-B would be of about 70-90 pc diameter which is @aygize for OB
associations.

Humphreys & McElroy (1984) list 55 massive member stars ef @am OB1
association (including two stars of the cluster NGC 1502k hsve revised this list
by estimating photometric distances of the stars from thirspectral types ané&,V
photometry. The main source of distance errors are the satdéypminosity classes.
On the other hand, some of the potential association staseps spectral peculiarities
(emission, duplicity, variability, etc.). Our revisedtleontains 43 stars plotted in Figure
1. two 08.5-09 stars, 35 BO-B3 V-I stars and six A, G and K syigets. About 15
O-B5 stars of the cluster NGC 1502 should be added. Almostfaoh#he loose
association members are concentrated in Group A, and orily Gdoup B.

In the area of Group A we also nd the Class | YSO GL 490, mergmim Section
3 and shown in Figure 1. It is known to be a massive object (8410 in a transition
stage to Herbig Be stars. surrounded by a rotating disk age lemvelope, with a

100 AU cavity inside (see Mitchell et al. 1995; Schreier et28l02, 2006). The dust
envelope gives an extinctiohy of 35 5 mag (Alonso-Costa & Kwan 1989).

The distance of the Cam OB1 association was estimated bygtdke average
of the distances of its members. For this purpose we chose with reliable MK
classi cation, without peculiarities, and witBV photometry available. The calibration
of MK spectral types in absolute magnitudds, was taken from the Straizys (1992)
monograph. The rati® = Ay=Eg v = 2:90was used (Zdanavicius et al. 2002c).
For 26 selected stars the average distance is 11D pc. This value is in good
agreement with the earlier determinations by Humphrey3§19.0 kpc), Melnik &
Efremov (1995, 0.98 kpc), Zeeuw et al. (1999, 0.9 kpc) andeky@d001, 0.98 kpc).

Lyder (2001) has attempted to identify Cam OB1 stars of lomwasses (spectral
classes B5-A0 V) in the area of our Group A using spectraligrhetric and radial
velocity data from the literature. He concluded that stamfation in the association has
been ongoing during 100 million years. However, the mentiierand the evolutionary
stage of the selected stars should be veri ed by more acotaervations.

7. Low-mass Stars and Infrared Objects

The data on young low-mass stars in the Camelopardalis aeequite scarce. The
Herbig & Bell (1988) catalog of emission-line stars of theddrpopulation lists only
one H emission star, IRAS 03134+5958 ( 14), located near the questionable open
cluster Stock 23, within the Sh2-202 nebula. The same d&ar, lenown as HBC 336
or CPM 7, is in the list of YSO objects by Campbell et al. (1989)

More young low-mass stars in Camelopardalis have been ctigshéy Gahm
(1990). In low-dispersion objective-prism spectra he ided 12 stars with emission
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in H in the vicinity of the Sh2-205 nebula. In Straizys & Laugal{z007a) we have
shown that four of the Gahm stars in theH vs. H—K ¢ diagram are located near
and above the intrinsic line of classical T Tauri (CTTS) arehlline T Tauri (WTTS)
stars. The position of the mentioned lemission star IRAS 03134+5958 also con rms
its relation to T Tauri-type objects. Two more Hemission stars satisfying the same
criterion were found in the Kohoutek & Wehmeyer (1997) aagal Eleven irregular
variables of types IN and IS, selected from GCVS (Samus e2@04) and listed in
Straizys & Laugalys (2007a), also lie in the same regiorhefdiagram (Figure 6).

Many YSOs were identi ed in the Camelopardalis dark clougdgg the avail-
able IRAS photometry. Clemens & Barvainis (1988) list segébules in this area.
Two of them, CB 17 (LDN 1389) and CB 26 (LDN 1439) are assodiatéh the IRAS
04005+5647 and IRAS 04559+5200 sources and protosteltas ¢baunhardt & Hen-
ning 1997; Launhardt & Sargent 2001; Stecklum et al. 200énd8n & Myers (1989)
identify 12 dense cores in the LDN 1400 cloud. Clark (1991isrin them 32 IRAS
objects. One of the Clark objects (IRAS 03233+5833) is ctogBL 490. Stecklum et
al. (2007) found that the source IRAS 04376+5413, partiathbedded in the small
cloud LDN 1415 and associated with the object HH 892, hahbeiged considerably in
recent years, possibly indicating that it is an EXor or FUolarge nebula surrounding
the binary object IRAS 04261+6339 with a jetlike plume wascdivered by McCall et
al. (2004) at, b=144.5, +10.5 (see the object MB 4 in Figure 1). At the estimated
distance of 2.0 0.8 kpc, the object may belong to the Perseus arm. Howevétisn
case its distance from the plane (about 370 pc) is unuswatie for YSO. The object in
the sky is quite close to the TGU 951 dust cloud which, acogrd the radial velocity
of the associated CO cloud, is an object of the Local arm.

We have increased the number of suspected young stars inethesing infrared
photometry from the 2MASS, IRAS and MSX surveys (Straizyd &ugalys 2007b,
2008). IntheJH vs. H—K g diagram we isolated infrared objects haviigKs 0.5
and lying below the reddening line of O-type stars, whichhmige reddened YSOs of
Classes |, Il and lll, see Lada (1987). From this sample tlosvknM-type giants of the
latest subclasses (including oxygen-rich long-periodades), OH/IR stars, carbon-
rich stars of spectral type N, Be stars, galaxies and quasanes excluded. More stars,
not related to star formation, were recognized and exclutbrding to their color
indices based on IRAS and MSX photometry. The remaining 1§&cts may be con-
sidered as potential YSOs. Evolutionary status was condrize 14 of the brightest
objects from this list by obtaining their far red spectra (@dly & Straizys 2008).
More suspected YSOs were con rmed to be lmission stars by the IPHAS survey
(Witham et al. 2008).

The distribution of YSOs in the area exhibits evident cltatgin the darkest dust
clouds. Some groups of objects coincide with known stamfog regions (W3, W4,
W5, LDN 1355/1358 at SU Cas), with the two centers of the Cani @8sociation
(GL 490 and Sh 2-205), and with the infrared clusters desdrity Bica et al. (2003a,b)
and Froebrich et al. (2007a). The grouping of objects withfew arcminutes around
the object GL 490 ik -band images was rst described by Hodapp (1990, 1994). How-
ever, clustering of infrared objects in the direction of skelust clouds does not mean
that we are observing a real cluster: distant heavily reeddt-M giants may imitate
it as well (Straizys & Laugalys 2008).

The suspected YSOs were attributed to the Gould Belt, the O&h and the
Perseus arm layers on the basis of radial velocities of teeca&ted CO clouds. 42
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Figure 6. The J-H vs.H-Kg
diagram for young stars of the Cam
OBL1 star-forming region. Crosses
designate O—-B3 stars of the Cam
OB1 association, blue dots des-
ignate known irregular variables,
blue open circles are H emis-
sion stars and red dots are sus-
pected YSOs. The intrinsic main-
sequence and giant lines are shown
in orange and yellow. The blue line
designates the intrinsic locus of T
Tauri stars (Meyer et al. 1997), the
violet line is the locus of black bod-
ies. The length of the reddening
vector (in red) corresponds to the
extinction in theV passband of 10
mag. Infrared YSOs were searched
for in the region below the green
line.

objects were found belonging to the Cam OB1 star-formingoregn the Local arm.
In Figure 6 these objects are plotted idaH vs. H—K g diagram together with other
young objects of the same SFR: O-B3 stars of Cam OB, irregal@&bles and H
emission stars. In reality, more young objects are expeadeste the intrinsic T Tauri
line but they are dif cult to identify among thousands of etlstars with only 2MASS
photometry available. Photometric data in the mid- andrfxered would be helpful.
The young objects for which uxes have been measured in ti®8—m wave-
length range, can be classi ed in the Lada (1987) classeseoRbbitaille et al. (2006,
2007) evolutionary stages. We classi ed about 40 objecseoled by IRAS and/or by
MSX. The spectral energy distribution curves (SEDs) inldge F  vs.log coordi-
nates were used (Straizys & Laugalys 2007b, 2008). Thecokje 490 is the brightest
among all, and its SED is typical for a Class | object with a mmaxm at 50—-60 m.

8. Conclusions

The Milky Way in Camelopardalis (including the nearby are€assiopeia and Per-
seus) was until a decade ago among the least investigatetsegiowever, recently a
number of important studies of stars and interstellar mattthis region have appeared.
This paper is an attempt to put together the results relatstht-forming processes in
the Local spiral arm at the Galactic longitudes from 182158 .

Itis evident that this arm is populated by dust and moleatltawds of high density
in which star formation takes place. The clouds may be dividd¢o the Gould Belt
layer at 150—-300 pc distances from the Sun and the Cam OBdiasso layer at 900
pc distance. However, this division is somewhat ambiguausesin some directions
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dust distribution across the arm is almost continuous. @tgebkt density is observed in
the Cam OBL1 layer where some cloud clumps (like TGU 942 PXhraa extinction
Ay of up to 25 mag or more.

The presence in the area of tens of young massive stars dfalpedasses O-B3
and of supergiants is evidence of a recent star-forminggz®evhich lasted about 10
million years. Probably this process continues up to nom;esive have succeeded to

nd in the clouds tens of stars, which photometrically ammigar to YSOs of Classes
[-111. The most typical YSO of Class | is GL490, a massive abji; a protostellar
evolutionary stage. The presence of young stars of lowesesas the clouds is also
con rmed by identifying about 17 irregular variable and lmission stars. Most prob-
ably, new spectral and photometric observations will rereae T Tauri-type stars and
related objects in the clouds. In the densest parts of thelslmore YSOs in early evo-
lutionary stages are expected.

The Cam OB1 association sometimes is considered as unugitd ds enormous
linear extent. However, the association may be split intedfparts — Group A at the
Sh2-202 and vdB 14+15 nebulae, Group B at the Sh 2-205 nedmudiaa third group
formed by the cluster NGC 1502. Then both the A and B partsheiiome of normal
sizes, 70-90 pc in diameter. Both groups contain O—B3 stapgrgiants, H emission
stars and suspected young infrared objects.

Acknowledgements We are thankful to T. M. Dame for the unpublished CO
radial velocity data, to G. Gahm for a list of stars with l@mission, to B. Reipurth for
permanent attention and advices and to Dean Salman, Adack Biwl Tim Puckett for
use of their pictures of nebulae. The use of the 2MASS, IRASX\MGator, SkyView,
Simbad and Webda databases is acknowledged.

References

Alonso-Costa, J. E. & Kwan J. 1989, ApJ, 338, 403

Alter, G., Ruprecht, J., & Vanysek, V. 1958atalogue of Star Clusters and Associatiopns
Czechoslovak Academy of Sciences, Prague

Alter, G., Balazs, B., & Ruprecht, J. 197Catalogue of Star Clusters and Associatip8ad
Ed., Akademiai Kiado, Budapest

Benson, P. J. & Myers, P. C. 1989, ApJS, 71, 89

Bica, E., Dutra, C. M., & Barbuy, B. 2003a, A&A, 397, 177

Bica, E., Dutra, C. M., Soares, J., & Barbuy, B. 2003b, A&A44023

Blaauw, A. 1961, BAN, 15, 285

Brunt, C. M., Kerton, C. R., & Pomerleau, C. 2003, ApJS, 144, 4

Campbell, B, Persson, S. E., & Matthews, K. 1989, AJ, 98, 643

Carpenter, J. M., Heyer, M. H., Snell, R. L. 2000, ApJS, 131, 3

Clark, F. 0. 1991, ApJS, 75, 611

Clemens, D. P. & Barvainis, R. 1988, ApJS, 68, 257

Cohen, R. S., Cong, H., Dame, T. M., & Thaddeus, P. 1980, A3d, P53

Corbally, C. J. & Straizys, V. 2008, Baltic Astron., 17, 21

Dame, T. M., Ungerechts, H., Cohen, R. S., de Geus, E. J.,i@rérA., May, J., Murphy, D.
C., Nyman, L.A., & Thaddeus, P. 1987, ApJ, 322, 706

Dame, T. M., Hartmann, D., & Thaddeus, P. 2001, ApJ, 547, 792

Digel, S.W., Lyder, D.A., Philbrick, A.J., Puche, D., Thad, P. 1996, ApJ, 458, 561

Dobashi, K., Uehara, H., Kandori, R., Sakurai, T., Kaiden, ¥memoto, T., & Sato, F. 2005,
PASJ, 57, S1

Fich, M. & Blitz, L. 1984, ApJ, 279, 125

FitzGerald, M. P. 1968, AJ, 73, 983



Camelopardalis 13

Froebrich, D., Scholz, A., & Raftery C. L. 2007a, MNRAS, 3329

Froebrich, D., Murphy, G. C., Smith, M. D., Walsh, J., & Deligo, C. 2007b, MNRAS, 378,
1447

Gahm, G. 1990, personal communication

Heeschen, D. S. 1951, ApJ, 114, 132

Heithausen, A., Stacy, J. G., de Vries, H. W., Mebold, U., &iltleus, P. 1993, A&A, 268, 265

Herbig, G. H. & Bell, K. R. 1988Third Catalog of Emission-Line Stars of the Orion Populatio
Lick Obs. Bull., No. 1111

Heyer, M. H., Brunt, Ch., Snell, R. L., Howe, J. E., SchlodtbP., & Carpenter, J. M. 1998,
ApJS, 115, 241

Hodapp, K.-W. 1990, ApJ, 352, 184

Hodapp, K.-W. 1994, ApJS, 94, 615

Humphreys, R. M. 1978, ApJS, 38, 309

Humphreys, R. M. & McElroy, D. B. 1984Catalogue of Stars in Stellar Associations and
Young ClustersUniv. of Minnesota, CDS Strasbourg, Catalogue V/44

Kharchenko, N. V., Piskunov, A. E., Roser, S., Schilbach&Scholz, R.-D. 2005, A&A, 438,
1163

Kharadze, E. K. 1952, Bull. Abastumani Obs., 12

Kohoutek, L. & Wehmeyer, R. 199'H-alpha stars in Northern Milky WayAbh. Hamburger
Sternw. 11, Teil 1+2 = CDS 111/205

Lada, Ch. J. 1987, ilstar Forming RegiondAU Symp. 115, eds. M. Peimbert & J. Jugaku,
Reidel, Dordrecht, p. 1

Launhardt, R. & Henning, Th. 1997, A&A, 326, 329

Launhardt, R. & Sargent, A. I. 2001, ApJ, 562, L173

Lyder, D. A. 2001, AJ, 122, 2634

Lynds, B. T. 1962, ApJS, 7, 1

MccCall, M.L., Buta, R.J., Foster, T.J., Huchtmeier, W., Hra, J. 2004, AJ, 128, 375

McCuskey, S. W. 1952, ApJS, 115, 479

Melnik, A. M. & Efremov, Yu. N. 1995, Astron. Letters, 21, 10

Meyer, M. R., Calvet, N., & Hillenbrand, L. A. 1997, AJ, 1182

Mitchell, G. F.,, Lee, S. W., Maillard, J.-P., Matthews, Has¢gawa, T. ., & Harris, A. I. 1995,
ApJ, 438, 794

Moffat, A. F. J. & Vogt, N. 1973, A&AS, 11, 3

Morgan, W. W., Whitford, A. E., & Code, A. D. 1953, ApJ, 118,81

Neckel, Th. & Klare, G. 1980, A&AS, 42, 251

Pefa, J. H. & Peniche, R. 1994, Rev. Mex. AA, 28, 139

Racine, R. 1968, AJ, 73, 233

Robitaille, T. P., Whitney, B. A., Indebetouw, R., Wood, B.Denzmore, P. 2006, ApJS, 167,
256

Robitaille, T. P., Whitney, B. A., Indebetouw, R., & Wood, K007, ApJS, 169, 328

Ruprecht, J. 1964&evised List of OB Associatigrigans. I1AU, 12B, 348

Rydstrom, B. A. 1978, A&AS, 32, 25

Samus, N. N., Durlevich, O. V. et al. 200€pombined General Catalogue of Variable Stars
Sternberg Astron. Inst., Moscow Univ. = CDS [1/250

Schlegel, D. J., Finkbeiner, D. P., & Davis, M. 1998, ApJ, 5826

Schreier, K., Henning, Th., van der Tak, F. F. S., BoonmarMAS., & van Dishoeck, E. F.
2002, A&A, 394, 561

Schreier, K., Semenov, D., Henning, Th., & Forbrich, J. 2088J, 637, L129

Sharpless, S. 1959, ApJS, 4, 257

Stecklum, B., Launhardt, R., Fischer, O., Henden, A., Lejrigh., & Meusinger, H. 2004, ApJ,
617,418

Stecklum, B., Melnikov, S. Y., & Meusinger, H. 2007, A&A, 46821

Straizys, V. 1992Multicolor Stellar PhotometryPachart Publ. House, Tucson, Arizona

Straizys, V.,Cernis, K., & Bartasiute, S. 2001, A&A, 374, 288

Straizys, V. & Laugalys, V. 2007a, Baltic Astron., 16, 167



14 Straizys & Laugalys

Straizys, V. & Laugalys, V. 2007b, Baltic Astron., 16, 327

Straizys, V. & Laugalys, V. 2008, Baltic Astron., 17, 1

Turner, D. G. & Evans, N. R. 1984, ApJ, 283, 254

Witham, A. R., Knigge C., Drew J. E., Greimel, R. et al. 2008y{RIAS, 384, 1277

Zdanavicius, J., Zdanavicius, K., & Kazlauskas, A. 19B@jtic Astron., 5, 563

Zdanavicius, J.Cernis, K., Zdanavicius, K., Straizys, V. 2001, Baltictéen., 10, 349

Zdanavicius, J. & Zdanavicius, K. 2002a, Baltic Astrohl, 75

Zdanavicius, J. & Zdanavicius, K. 2002b, Baltic Astrohl,, 441

Zdanavicius, J., Straizys, V., & Corbally, C. J. 2002c, A&392, 295

Zdanavicius, J. & Zdanavicius, K. 2005a, Baltic Astroh4, 1

Zdanavicius, J., Zdanavicius, K., & Straizys, V. 200®Ragltic Astron., 14, 31

Zeeuw, P. T. de, Hoogerwerf, R., Bruijne, J. H. J. de, BrownGAA., & Blaauw A. 1999, AJ,
117,354



