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ABSTRACT: We present the results of an extensive observational study of the active star-forming complex W51. We observed this region in the J=2-1 transition of the 2CO and *CO
molecules over a 1.25° x 1.00° region with the University of Arizona Heinrich Hertz Submillimeter Telescope. We use a statistical equilibrium code to estimate physical properties of the
molecular gas. We compare the molecular cloud morphology with the distribution of infrared (IR) and radio continuum sources, and find associations between molecular clouds and young
stellar objects (YSOs) listed in Spitzer IR catalogs. We estimate that about 1% of the cloud mass is currently in YSOs by comparing the total gas masses to total masses of YSOs in the active
star-forming region of W51.
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1. CO emission in the 1.25° x 1.00° area divides into three
velocity components, 30-55, 56-65, and 66-85 km st
(G49.4-0.3 and some clouds in the northwestern part of the
map are associated with the lower velocity (30-55 km s1)
component. The main molecular clouds in the velocity
range of 56-65 km s are distributed widely throughout the
whole region. The higher velocity component (>66 km s)
shows an elongated filamentary structure from southeast to
northwest.

2. The average ratios of R, ;, ; and 1¥12R, , of all H Il
regions are greater than the values outside the active star-
forming regions, which implies that the molecular gas
directly associated with the H 11 regions is dense and highly
excited.

3. We compare our CO maps with Spitzer data. Strong PAH
emission near H Il regions seen in IRAC bands coincides
with bright CO emission, suggesting that those molecular
clouds are associated with the H II regions. Many YSOs are
detected in the dark parts near the H Il regions on IRAC
images. -

Color image of the W51A region composed of IRAC 5.8 pm
(red), 4.5.um (green), and 3.6 pm (blue). Contour map of 2CO J
= 2-1 intensity integrated from 45 to 65 km s The cantour
levels are 40, 80,:120, 160, 20Q; 240, 280, 320, 360, and 400
..K km s, Squares are compact radio continuum sources listed by
Mehringer (1994). YSO candidates (open circles) are marked.in
red for , yellow for Stage I, and green for

sources. , -

Color image of the W51B region composed of IRAC 5.8 um (red), 4.5 um (green)' nd 3.6 um
(blue). Contour map-of 22CO J = 2-1 intensity integrated"from 55°to 75 km The contour
levels are 30, 90, 160, 210,.and 270 K km s Squares are compact radio continuum sources
listed by Koo (1997). YSO candidates (open circles) are marked in red for , yellow for
Stage |1, and green for sources.

4. We estimate the total gas masses of the various interesting
regions using an LVG analysis of 2CO and *COJ=2-1
data. By comparing the total gas mass to total mass of
YSOs in W51A and W51B, we find current YSO formation
efficiencies of 0.7% and 1.1%, respectively, within a
timescale of 3 x 104 yr during which massive stars (>5 M;)
would be detected as YSOs. The current rate of star
formation in the W51 GMC should then be an order of
magnitude higher than the rate averaged over an assumed
cloud lifetime of 3 x 10° yr, in order to convert 10% of the
cloud mass to stars.
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We argue that triggered star formation resulted from H Il region expansion into clouds in the shell
structure near W51A (Kang et al. 2009a) and in the region around G49.0-0.3 and G48.9-0.3. We also
present evidence of star formation triggered by cloud-cloud collisions in G49.5-0.4 and G49.17-0.21.

MORE INFO

Kang et al.
(2010) ApJS, 190,
58




