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Overview Observations
»How a parsec-scale dense clump would collapse and fragment to give rise to a »We carried out a mini survey of massive (~103 M), low-luminosity (<103 L)
cluster that contains high-mass stars, when the thermal Jeans mass of the parental infrared-dark cloud (IRDC) clumps using SMA and VLA.

clump is 10 times lower than the stellar mass?

» Observations designed to resolve initial fragmentation (using SMA dust continuum)

»Our observations show that turbulence and/or magnetic fields play an important and at the same time to measure gas temperature and turbulence (using VLA NH,).
role during the early fragmentation in supporting super Jeans mass cores needed to This coordinated effort allows us to infer the nature of the fragmentation and to

form massive stars.

constrain theoretical models.

IRDC G11.11-0.12 (the “Snake”) wangetal. 2014 MNRAS, 439, 3275

»G11 sketches over 30 pc over at a distance of 3.6 kpc. The Spitzer mid-IR absorption
and Herschel far-IR emission indicate that the dust is cold (~15 K).
»We zoom-in the two most massive clumps P1 and P6.

Herschel

»NH, gas is shocked by the protostellar outflows.

»Temperature map is highly structured at scales <1 pc.
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»SMA dust continuum emission revealed
structures sized ~0.1 and ~0.01 pc; probed
much deeper than Herschel.
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»[ortho/para] NH, abundance ratios:
1.1 (A), 2.0 (B), 3.0 (C) = increase along
outflow! Ortho-NHj; is preferentially
desorbed compared to para-NH,.
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IRDC G28.34+0.06 (the “Dragon”) wang et al. 2011 ApJ 735, 64; 2012 Ap) 745, 130

Spitzer 8/24/70um CSO 350um
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»Zoom-in the southern “quiescent” 1-pc filament P1 in G28. R
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»SMA dust emission revealed five group of compact cores
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»Sensitive VLA NH, revealed a faint filament joining the main -
filament, orientation coincident with global B-field lines = 000"
dynamically important B-fields.
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> Again, highly structured T, map due to outflow heating. Tososar o
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Outflow footprint on temperature map
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IRDC G30.88+0.03 (the “Rabbit”) zhang & Wang 2011 Ap) 733, 26
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Summary and Future
- Hierachical Structures of IRDC Clumps »Observed fragment mass is almost always >10 times
s larger than thermal Jeans mass. .
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