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Abstract. In this work we report the most sensitive water maser survey towards Bok globules
to date, using NASA’s 70 m antenna in Robledo de Chavela (Spain). We observed 207 positions
within the Clemens & Barvainis catalog that show indications of possible star formation or with
a high probability of harboring a young stellar object. With this survey we have increased the
number of Bok globules known to present water maser emission from three to nine. We have
complemented these results with interferometric high-angular resolution observations towards
some of our detections.
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1. Motivation
Bok globules, which are the smallest and more isolated molecular clouds in our galaxy,

are important laboratories for the study of star formation processes and protostar evo-
lution with a lower chance of contamination from multiple generations of young stellar
objects (YSOs) within the same region. They may span a wide range of evolutionary
stages, and low- and intermediate-mass star formation can take place inside these clouds
(Bok & Reilly 1947, Yun & Clemens 1992).

Water masers are powerful observational tools for characterizing the age of low-mass
protostars (most of them are associated with Class 0 protostars) and the physical con-
ditions of the gas surrounding YSOs (Moscadelli et al. 2006). In addition, these masers
tend to be located very close (a few hundred AUs) to their powering sources in low-mass
YSOs (Claussen et al. 1998) and this makes them well-suited to locating the central
exciting sources of mass-loss activity in low-mass star forming regions.

Since Bok globules are associated with YSOs in different evolutionary stages and there
are several evolutionary aspects related to water maser emission, we have searched for
water masers at 22 GHz towards these clouds using both single-dish and interferometric
techniques.
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2. Single-dish survey for water masers towards Bok globules
We have used the NASA’s 70 m antenna in Robledo de Chavela, near Madrid, Spain,

to search for water maser emission at 22 GHz towards 207 positions that include radio
continuum sources, centers of molecular outflows, peaks of high-density molecular tracers,
and IRAS sources, i.e., targets that may indicate the presence of star formation activity.

As a result, we obtained seven detections (six of them are new) towards CB 3, CB 34,
CB 54, CB 65, CB 101, CB 199, and CB 232, increasing from three known sources (CB
3, CB 39, and CB 205) to nine the number of known Bok globules in the Clemens &
Barvainis (1988) catalog associated with this kind of emission (Gómez et al. 2006).

3. High-angular resolution observations
As a complement to our single-dish survey we have performed interferometric observa-

tions using the Very Large Array (VLA) towards some of our water maser detections and
processed archive data in the case of CB 3. We have used these interferometric observa-
tions to study the physical conditions and kinematics of the innermost areas around the
central YSOs, as well as to determine accurate positions for the masers and additional
information about their powering sources.

We have detected water maser emission with the VLA in CB 3, CB 54, CB 101, and CB
232. All of these masers are associated with regions that show bipolar molecular outflows
and young multiple stellar systems in different stages of evolution, with the exception of
CB 101 which we propose to be associated with an evolved object, possibly a Mira star
(see de Gregorio-Monsalvo et al. 2006).

Thanks to the accurate positions provided by the interferometric observations, we
obtained information about the powering sources in CB 3 (where masers are located
close to the Class 0 object CB 3-mm), CB 54 (where maser emission is associated to a
near-IR elongated feature named CB 54 YC1-SW), and CB 232 (with the water maser
emission located at the position of the near-IR source CB 232 YC1-I). We have confirmed
that CB 54 YC1-SW is the powering source of the maser emission and possibly of the mass
loss phenomenon in CB 54, with recent deep VLA-BnA observations that show a faint
radio continuum source at that position (de Gregorio-Monsalvo et al. in preparation).
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