ISOLATED STAR FORMATION IN BOK GLOBULES
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Because of their isolated location and simple structure, the dense cores of nearby Bok globules
are ideal laboratories to study in detail the process of low-mass star formation. In this paper
we describe the general characteristics of Bok globules and summarize our current knowledge
of the properties of their star-forming cores. In particular we discuss radial density profiles,
evolutionary effects, multiplicity, magnetic fields, kinematic properties like rotation and tur-
bulence, star-formation efficiency, and the overall energy balance.

Keywords: Stars: formation — ISM: clouds — ISM: magnetic fields

1 Introduction

Different aspects of star formation can be studied on different size scales and in different environ-
ments. The large-scale distribution of star-forming regions and the relation between molecular
cloud life cycles, galactic spiral density waves, and star formation can be studied by observing
nearby galaxies. The stellar initial mass function, which is needed to interpret these data, is usu-
ally derived from rich young stellar clusters in our own Galaxy. Dense star-forming dark cloud
complexes like, e.g., the pOph cloud are the places to study the relation between molecular
clump mass spectra, turbulence, and star-formation. And finally, nearby isolated Bok globules
are the best places to study in detail the initial properties of individual star-forming cores, their
chemical evolution, kinematic structure, and the physics of collapse and fragmentation. How-
ever, one has to keep in mind that some of the results may be typical only for the isolated mode
of star formation and may not be applicable to dense and clustered star-forming regions.

Bok globules are small, simply-structured, relatively isolated molecular clouds that often
contain only one single star-forming core (e.g. Clemens & Barvainis 1988; Bourke et al. 1995).
Figure 1 shows optical /NIR images of three " typical” nearby Bok globules together with contours
of the thermal submm/mm dust emission from the dense star-forming cores. Table 1 summarizes
the average general properties of typical Bok globules and their star-forming cores.



Although they are the most simple star-forming molecular clouds, most globules deviate
considerably from spherical geometry. They are often cometary or irregularly shaped. The dense
star-forming cores are often not located at the center of the globule, but in cometary-shaped
globules located closer to the sharper rim (“head” side). Pre-protostellar cores often appear to
be fragmentary and filamentary. However, the protostellar cores and envelopes of Class1 YSOs
are more spherically symmetric, which can be understood as a result of the gravitational collapse
of the inner dense R ~ 5000 AU region.
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ased on submillimeter and millimeter dust continuum maps, models of isolated pre-protostellar
cores in Taurus and in o globules have been derived by a number of authors (e.g., ard-
Thompson et al. , , vans et al. 00 aunhardt et al. in prep.). espite di erent
modeling approaches, all authors derive some common features. Isolated pre-protostellar cores
appear to have an inner at-density core of radius few hundred to few thousand AU and central
densities of one to a few 0 cm , an outer radial density profile that approaches R ,a
well-defined outer cut-o radius at ~ 0 AU, and total mass between and 5 . Typical
masses inside R 5000 AU are of order 0.5 of the total core mass. Typical
dust temperatures are 0 in the inner core and 0 5 towards the outer edge, which is
due to e ternal heating by the interstellar radiation field (e.g., 00 ).
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