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Birthplace of 6.7 GHz methanol masers
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Abstract. We performed polarization sensitive VLBI observations of 6.7 GHz methanol masers
toward high-mass young stellar objects with clear outflow seen from Spitzer IRAC images in the
4.5 μm band (i.e. EGOs, see Cyganowski et al. 2008) with the EVN to investigate the birthplace
of the masers. By comparing direction of the major axis of methanol maser distributions with
directions of higher resolution outflow and magnetic field vector, we suggest that the methanol
masers toward source G28.83-0.25 may arise from surrounding disk.
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Methanol masers at 6.7 GHz excited by Infrared pumping locate close (within 1′′) to
high mass young stellar objects, which may pinpoint surrounding disk regions or shock
regions of outflows/jets, although genuine origin of methanol maser is still in debate. One
way of testing these two models is to compare major axis of the maser distribution with
directions of outflow/jet and maser magnetic field vector. The outflow model suggests
that directions of maser major axis and magnetic field vector is along the direction of
jet/outflow due to materials flow. The disk model should have the major axis of masers
perpendicular to jet/outflow direction with magnetic field direction radially from the
central mass (Dodson & Moriarty 2012). Our EVN observations show that the birthplace
of methanol maser toward source G28.83-0.25 is consistent with the disk model.

Figure 1. A close-up view of methanol
maser features detected toward G28.83-0.25.
The left panel is three-color IRAC image
showing 8.0 μm (red), 4.5 μm (green), and 3.6
μm (blue). Direction of jet/outflow is marked
with white arrows. Right panel shows distri-
butions of 6.7 GHz methanol masers detected
by our EVN observations. Direction of major
axis of maser distributions and the EVPA are
overplotted with dashed and solid lines, respectively.
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