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Molecular Cloud Structures: Filaments and Cores

Herschel Gould Belt Survey (P. Andre)® Rl £
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Strong evidence of a column density “threshold”
for the formation of prestellar cores

Distribution of background column densities
for the Aquila prestellar cores
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1 In Aquila, ~90%

of the prestellar

| cores identified
{1 with Herschel

are found above

| A~8 &
| =~130M, pc?

1Konyves etal. in prep
| André et al. IAU270

1  See also:
1 Onishi et al. 1998

Johnstone et al. 2004
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et al. 2011 + in prep:
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Prestellar Core Mass Function (CMF)
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Prestellar Core Mass F unctiou\( CMYF) in Aquila Complex ;’AQHUDEEII:I'@

Chabrier
(2005)
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(Andre 2010)
CMF— IMF (c.f. Motte et al. 1998)



Prestellar Core Mass Function (CMF)
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LLuminosity Problem
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gL \(Kenyon et al. 1990)

» <L,,> ~ 2L, for Class O/ (Enoch et al. 2009)
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Mass accretion rate (M yr"l}

Key Results for Early Accretion Phake

residual disk

smooth mode  burst mode accretion
- Nonlinear
1e-3 . . . . Just before a burst instability =
i =—— _FU Ori eruptions b Instabl It\f
le-d | e 1 5 clumps =
Aes [l % efficient
F O
o6 g, angular
2 momentum
le-7 o [ transport
flickering T
1e-8 & .
1e-9 |
18'10 - : ' ' _2{}0
0.0 0.1 0.2 0.3 0.4 0.5 -200 -100 0.5

Time (Myr) Radial dgtanc
Bursts of accretion occur during the early accretion
phase, as clumps are formed and driven inward. This
is followed by a more quiescent phase that is still
characterized by flickering accretion.

Radial distance
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from Basu 2011 Vorobyov & Basu (2006)



Episodic Accretion®D$8E |,

» Np = Bursting source®#i~20 (observed in last 70 yr)
> N* = EFZZE~ 0.0164E/yr (Offner & McKee 2011 )
> <mf> 0 O5M@

N, 20

e [FERFEDO0.1-1%

N, 0.016 /yr

Mgty 107M, /yrx1200 yr
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<m; > 0.5M, '

Offner & McKee (2012)
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Ejection correlated with higher mass and angular
momentum in initial state. Basu & Vorobyov (2011)




Continuum image of the Oph A region

ALMA cycle-2 (Pl Nakamurq) byemn
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Continuum image of the Oph A region

ALMA cycle-2 (Pl Nakamura)
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d~ 2100 pc
Flow Direction through Spiral Arm
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M17 EB M17 M17 SWex
Post-Star-Forming * Bright Star-Forming , Dark Star-Forming Cloud
“Bubble” (older) - Nebula . ‘ ~ (younger) .

i “ ~.
Spiral Arm Star Formation Sequence Spitzer Space Telescope * IRAC-MIPS

NASA / JPL-Caltech / M. Povich (Penn State Univ.) sig10-009
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Spiral Arm Star Formation Sequence
NASA / JPL-Caltech / M. Povich (Penn State Univ.)
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