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Abstract
We present VLBA observations of H20 masers in IRAS 22506+5944, which is believed to be an HMPO.  We detected 28 maser features toward this source.  The masers 
are arranged in a central cluster, a cluster immediately to the south of the central cluster, a group of masers to the northeast, another to the southwest, along with other 
isolated masers.  The masers in the northeast and southwest may represent a bipolar outflow, or they may lie at the base of a larger scale east-west bipolar outflow 
observed in the CO line. Toward the strongest maser, we set an upper limit of 70 mG on the magnetic field.

Introduction
High-mass stars have significant influence on the environment around them.  
They output large amounts of ultraviolet radiation, and via stellar winds and 
molecular outflows inject energy and momentum into the interstellar medium.  
However, much remains to be understood about the formation and early 
evolution of high-mass stars because they evolve quicker, are less numerous, and 
are further away than low-mass stars.  
22 GHz H2O masers offer a way to observe high-mass star forming regions, since 
they are present in the early stages of massive star formation and have a compact 
and strong emission.  High Mass Protostellar Objects (HMPOs) represent an 
early stage in the evolution of a high-mass star, a stage before the development 
of an ultracompact H II region.  Here we map the distribution of H2O masers in 
the high mass protostellar object 22506+5944, which were observed via the Very 
Long Baseline Array (VLBA).  IRAS 22506+5944 was classified as a precursor 
to an UC-H II region by Molinari et al. (1998). It is located at a distance of 5.7 
kpc and has a far-IR luminosity of 2.2 × 104 LSun. No radio continuum emission 
has been detected toward this source (at 6 cm). The high far-IR luminosity of this
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Figure 1:− Overall maser distribution 

source, together with the absence of radio continuum emission, the presence of 
water masers, dense molecular gas traced by CS (J=2-1), and bipolar outflows in 
12CO and 13CO (Su et al. 2004, and references therein) make 22506+5944 an 
excellent candidate for an HMPO.

Observations and Data Reduction
The 22 GHz H20 maser line was observed on 2007 May 28, using the Very Long 
Baseline Array (VLBA).  The observations lasted for 6 hr.  We observed in dual 
circular polarization, with four left and right channel pairs of 4 MHz bandwidth, 
spanning a total velocity range of 54 km s-1.  The observations were centered at a 
velocity of –54 km s-1.  The data were correlated at the Array Operations Center 
(AOC) in Sorroco, NM, with an integration time of 2s.  We correlated with 128 
channels in the baseband, and obtained a channel spacing of 0.42 km s-1.  The data 
were calibrated and imaged with standard techniques at DePaul University using 
the NRAO AIPS software package.  The final Stokes I and V images were made 
with a synthesized beam of 0.64 mas × 0.30 mas (P.A. = – 3.3º).  The rms in the 
line channels is about 5 mJy.  

Figure 2:− Stokes I profile of the 
maser at (42.2 mas, 125 mas).

Figure 3:− Stokes I profile of the 
maser at (0,0).

Figure 4:− Stokes I profile of the 
maser at (–45.3 mas, –124.1 mas)

Figure 1 shows the image of a 150 mas × 350 mas region in 
which we identified 28 maser spots.  The (0,0) position in this 
figure is the location of the strongest maser, which has an 
intensity of 20.9 Jy at a vLSR of –53.16 km s-1.  The line profile 
of this maser is shown in Figure 3.  Figure 1 reveals a central 
group of masers, a group of masers immediately to the south of 
the central cluster, two groups of masers located to the northeast 
and southwest of the central cluster, as well as a few isolated 
masers to the east of the central cluster.  

Discussion
The arrangement of masers in Figure 1 above may point to the presence of a 
bipolar outflow oriented roughly northeast-southwest. Indeed, on a much larger 
scale (1.5 arcmin), Su et al. (2004) observed a bipolar outflow oriented along the 
east-west direction in IRAS 22506+5944 in the 12CO and 13CO line. The 
northeastern and southwestern groups of masers in Fig. 1 may represent shock 
enhancements at the base of the larger scale bipolar outflow. From 3 mm 
continuum and C18O emission, Su et al. (2004) detected a gas and dust 
condensation at the center of the outflow with a mass of about 260 MSun, and  the 
masers in the central cluster in Fig. 1 likely coincide with the location of this gas 

and dust condensation. A fit to the Stokes V profile of the strongest maser in 
22506+5944 yielded a magnetic field of 21 ± 16 mG, which gives us a 3-σ upper 
limit of 70 mG. The procedure to determine magnetic fields has been described 
in an accompanying poster by Weiler et al. at this conference, and is described in 
detail in Sarma et al. (2008). Such fields appear to be typical in the density 
regimes traced by H2O masers in star forming regions.
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