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In low-mass star formatigmmolecular outflows are believed to be
intrinsically coupled with disk-mediated accretjpmcesses3hu et al.
2000; Konigl & Pudritz 2000; Arce & Sargent 2006; Shanal.
20079).

Recent single-disk surveyShepherd & Churchwell 1996; Zhang et
2001; Beuther et al. 209@nd high-angular-resolution followups
(reviews of Shepherd 2005; Arce et al. 2Dfolund that molecular

outflows are ubiquitous ihigh-mass star forming regiaridowever,
the morphologies (especially collimation), kinematand correlation
with the central driving source are highly debated.

To achieve a comprehensive understanding of massitf®ws and
their impacts to high-mass star formation, multvelsand high
resolution observations over a large sample isetked




We present mm interferometer and Spitzer/IRAC olzdems of:

e Highly collimated jet-like outflows:
IRAS 05358+3543; IRAS 18507+0121; IRAS 18264-1152

e Bow-shaped outflows:
W75 N

e Conical-shaped outflows with a moderate openindeang
IRAS 20126+4104; IRAS 18360-0537

® Conical-shaped outflows with a wide opening-angle:
G192.16-3.82; IRAS 23151+5912




Jet-like Morphology

IRAS 05358+ 3543 (Lpr~1038L o, 1. 8kpc)
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IRAC 3.6/4.5 um (B/G) 2-color Grayscale: Hat 2.12 ym
composite image. Contours: PdBI CO and SiO outflows
Beuther et al. (2002)




Jet-like Morphology

IRA818507+0121 (Lsep- ~105L ,3.9kpc)
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outflows SiO 1-0 outflows




Jet-like Morphology

IRAS 18264-1152 (L r~10%, 3.5kpc)
GLIMPSE 3.6/4.5/8.0 um + PdBI SiO 2(@iu et al. 2007)
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Bow-Shock Structures

W75 N (Lgg~10-L 5(cluster), 2kpc)

Image: IRAC 3.6/4.5 um (B/G)
2-color composite image
Contours: the lowest contour of
CO outflow fromShepherd et
al. (2003).
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Conical-Shaped, moderate opening angle

IRAS 20126+ 4104 (L ,~10'L 5,1.7kpC)

IRAC 3.6/4.5/8.0 umoutflow in scattered
light with an opening angle of ~30°, with
limb-brightening.
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Lebron et al. 2006




Conical Shaped, moderate opening angle

|RAS 18360-0537 (L -r~10F1L o, 6.3kpC)
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GLIMPSE 3.6/4.5/8.0 um +VLA Sio  MIPSGAL 24 im + VLA SI0 1-0

1-0 bipolar outflow




Conical Shaped, wide opening angle

G192.16-3.82 (L r~1C35L o, 2kpc)

Image: IRAC 3.6/4.5 um (B/G) composite image
Contours: the lowest contour of CO outflow fr&hepherd et al. (1998).

The large-scale “green” wind extends beyond the-bhited CO
outflow.




Conical Shaped, wide opening angle

IRAS 23151+5912 (L r~10L o, 5.7kpc)

Blue[-68, -55]
Red [-50, -53

212 pm

Grayscale: 3mm continuum K-band image
Contours: PdBI SiO 2-1 outflow Weigelt et al. (2006)
Qiu et al. (2007)




RENEE

Most of current detected massive outflows show molggies and
kinematics similar to those of low-mass outflowbese outflows can
be modeled as jet, bow-shock, or wide-angle wirtca@rment.

Most of high-resolution observations are for e&lio late O type
stars. A few highly collimated outflows have beetedted toward

early B stars. Can outflows from most luminous Qetgtars be well
collimated? Does there exist an evolutionary pefor massive
outflows as an analogy to low-mass outfloBgither & Shepherd
2005; Arce et al. 2008

To address these questions, the very poor statsticigh-resolution
observations of outflows from most luminous objgte&s1C°L )
needs to be improved. We’'re obtaining observationsrd objects |
this luminosity range.




