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ABSTRACT:

Near-infrared images of the Servens molecular cloud core have

been carried out at UKIRT (Mauna Xea Observatory) using the infrared
array camera, IRCAM. A large-scale diffuse nebulosity extending over
the central oart of the core is observed. Over 100 X-sources are detec-
ted in the 30 arc min2 cloud core. Some of them are PMS objects which
were oreviously unknown. For the first time, a near-infrared counter-
vart of the far-infrared source Servens FIRS1 has been detected. The
2.2 pm source appears as a noint like object at the apex of an extended
knotty, Jjet-liks nebulosity oriented towards the northwest. In addition,
a grouo of 11 stellar objects is seen in the vosition of the IR/radio
source SVS4. These objects are embedded in a very faint nebulosity and

form one o%f the densest clustering of young stars found in dark clouds.

1. Introduction

Studies of young stellar associations or clusters still embedded
in their vparent molecular clouds are in many resvects of fundamental
interest for star formation theories. In the ovntical, these kinds of
studies have deen limited to the brightests members of the stellar
aggregates, for the extinction vroduced by the interstellar material
of the cloud is very high. A usual way to avoid this inconvenience has
been the use of infrared technigues. In the infrared the extinction is
consideradly lower than in the ootical, allowing us to Denstrate deever
in the dark cloud environments. In addition, many of the stellar objects
emoedded in the clouds are still in pre-main sequence evolutionary
stages or are surrounded by dense circumstellar dusty enveloves; in both

cases it is exvpected that they mainly radiate in the infrared.
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The young stellar vovulation empedded in several dark clouds, e
g. Taurus, Chamaeleon, Ophiucus, has been succesfully studied in the
infrared up to tyvical limiting magnitudes K « 11-12 mag. The recent
advent of infrared arrays enables us to extend these studies to consid-
ably nigher sensitivity limits and, conseguently, to venetrate deever
in the cloud and detect objects of much lower luminosity. In this way,
varameters like luminosity function, star formation efficiency, etc.,

can be sstimated in a more reliable manner.

The Servens dark cloud is a well known star-forming region. Obser-
vations at near-infrared wavelengths have been carried out by Strom et
al. (1976), Churchwell and Xoornneef (1986) and Gémez de Castro et al.
(1988). The latter authors found that at least 12 young objects are
embedded in the 3.3 arc min radius dense cloud core and suggested the
likely existence of other undetected members of the Servens young ste-
llar aggregate. In this work we briefly describe the results of a near-
infrared study of the Servens core using the infrared camera IRCAM at
UKIRT. A comvolete descrivtion of our results will be given in a forth-

coming paper (Casali and Eiroa, 1989).

2. Observations

JHXL' infrared images of the Servens core were carried out in Aoril
1988 using the infrared camera, IRCAM, of the United Xingdom Infrared
Telescove (Mauna XKea Observatory). The camera is ecuiopved with a 58x62
detector array. 30 frames of ~1'x1l' at each wavelength were obtained,
thus covering the whole Servnens core. The scale used was 1.2"/oixel
and the limiting magnitude of the observations is K ~17 mag. Details

will pe given in Casali and Ziroa (1989).

3. Results

New and unexvoected asvects of the Servens core are revealed by the
infrared images. THese are connected with the diffuse medium of the
cloud and with the young population of stars.

A large-scale, diffuse nebulosity embedded in the core is detected

at K. It extends from the north of the Serpens vipolar reflection nebu-

la to the south in the direction of the source SVS4. No hint at all of
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this nebulosity is seen in the very deev 0.9 jm images of Gémez de Cas-
tro et al. (1988). The nebulosity coincides guite well with the south-
east region of the NH3 and far-infrared emission (e.g. Zhang et al.,
1988).

130-140 stellar objects are detected in the observed area. Only
around 30 objects are kXnown from ovrevious ovbtical and infrared works.
Many of the new stars are likely background stars, but in some cases
the infrared images indicate that they are Servens embedded objects.
Taree new cometary-like nebulae have been detected. One of them is loca-
ted towards the north-west of the Servens reflection nebula and the
two others towards the south of this latter object. Interesting is that
the new cometaries are avproximately oriented in the SE-NW direction,

~reinforcing the alignment of young objects within the Servens core no-

ticed by Gémez de Castro et al. (1988).

Perhaos the two most interesting objects discovered by the infra-
red images are related with the sources Servens FIRS1 and SVS4. They
are the only sources of the cloud where radio continuum emission has
been detected (Rodriguez et al., 1980), and in both cases the lumino-
sity deduced from the radio observations is much larger than the total

infrared luminosity (Snell and Bally, 1986).

An extended jet-like nebular object with a voint source located
at its south-csast avex is detected at the vosition of FIRS1l. This is
the first time that an object is detected at this vosition at wave-
lengths snorter tnan the far-infrared range. The nebulosity is oriented
in the SE-NW direction, as other Servens young objects are. The source
is only observed at 2.2 pm; it is orobably a reflection nebula embedded
in the core, the illuminating star beiny the voint source at the south-
ecast end. We cannot excluded, however, the vossibility that shock ex-

cited molecular hydrogen is contributing to the K nebulosity.

The frames taken at the vosition of the source SVS4 reveal a groud
of 11 odjects surrounded by a very faint nebulosity. The IR colours of
these stars show an IR excess. Thus, we suggest thatthey are members
of tae Serpens young star vooulation. Taking into account this result,
the number of PMS odbjects in the Servens core is multivlied by a factor
of two and, conseguently, the star formation efficiency and the stellar
mass density are increased considerably with resvect to the estimate

by Goémez de CTastro et al. (1988). In addition, the SVS4 stars are grou-
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ped in a region of projected size ~ 40" ( ~ 0.05 oc after the distance

estimate of Chavarria et al., 1988), and therefore they rewnresent one

of the densest clustering of young stars found in dark clouds.
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