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Nested Structure
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Cloud Structure Studies

massive star formation (MSF)
AR ™ R

‘ Paece otal.
formation of MSF dense cores:

@ overall density?

@ cloud hierarchy?
= MSF criteria
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low-mass star formation

Martial Figenwald

MSF criteria
= assess SF from large distances
= constrain galactic SF budget
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Mass-Size Diagram as a Diagnostic Tool
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COMPLETE survey of star-forming regions, lead by Alyssa Goodman

with help from:
@ Rahul Shetty
@ Phil Myers

@ Jaime Pineda
@ Jonathan Foster

Erik Rosolowsky:
dendrogram code

Thushara Pillai:
Co-l and data



Outline

@ Getting Mass-Size Data

© Example Clouds

e Massive Star Formation

© IRDCs & Low Mass Star Formation

e Summary and Outlook
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ﬂ Getting Mass-Size Data
g Example Clouds

Q Massive Star Formation Rosolowsky et al. (2008)

@ RDCs & Low Mass Star Formation Kanf";an" etal. (2010a),
paper

Q Summary and Outlook
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Getting Mass-Size Data

Basic Properties
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0 Getting Mass-Size Data
© Example Clouds

Q Massive Star Formation
Kauffmann et al. (2010b),
Q IRDCs & Low Mass Star Formation paper Il

Q Summary and Outlook



Example Clouds

Large and Small Scales
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insignificant cluster is offset from cloud
main body

Pipe Nebula
iaanl Ll

0.01 0.10 1.00 10.00



Example Clouds

Ophiuchus Molecular Cloud
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Example Clouds

Hubs in Star-Forming Regions?
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Example Clouds

Without Massive Star Formation

10*E

without MSF:
m(r) < 870 Mg (r/pc)"

o' nearby non-MSF clouds
well defined parameter space J
10°k Perseus
; Taurus
i Pipe Nebula
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Massive Star Formation

Outline

e Massive Star Formation

References

Kauffmann et al. (2010c),
paper llI
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Massive Star Formation

Clouds with and without Massive Star Formation

© Beuther et al.

Perseus A Hill et al. i
Motte et al.
Pipe Nebula * Mueller et al.

| 1 P R T B R T B T |

m(r) ~ 870 Mg, (r/pc)'-*® is a good MSF threshold
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Massive Star Formation

A Diagnostic Diagram

MSF vs. low mass SF:
@ absolute differences?
@ relative differences?
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Massive Star Formation

Larson’s Mass-Size Law
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IRDCs & Low Mass Star Formation

Outline

° IRDCs & Low Mass Star Formation

References

Kauffmann et al. (2010c),
paper Il
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IRDCs & Low Mass Star Formation

IRDCs in Context

Perseus

Pipe Nebula
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fragment in clo

© Beuther et al. :

aHill et al. 4 E:
Motte et al. !

*Mueller et al.

A4 Ragan et al.
* Rathborne et al.
ASimon et al.
i
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Maximum Compactness

Beuther et al.

Hill et al”

Motte et al.

Mueller et al.

Orion

m(r)/mim(r) ~ compactness
Mim(r) = 870 My, (r/pc)'®



IRDCs & Low Mass Star Formation

Typical IRDC Conditions

compact IRDCs:

Distance Number Fraction Mass Fraction

kpc - % %
2 831 7 71
4 2218 20 87
6 3639 32 93
8 4778 42 96

250 clouds contain 50% of total [ Ny, d©2
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IRDCs & Low Mass Star Formation

Galactic Star Formation Environments

GC 6354 < )

Gal. lat. [deg]

Gal. long. [deg]

LaBoCa, Bolocam, Scuba-Il,
Herschel

= survey galaxy
= galactic SF budget
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o Getting Mass-Size Data

e Example Clouds

9 Massive Star Formation

0 IRDCs & Low Mass Star Formation
6 Summary and Outlook



Summary and Outlook

Recap

origin of MSF dense cores
= density, hierarchy?

can be analyzed in mass-size space,
considering slopes and intercepts

yields diagnostic diagram
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Summary and Outlook

Recap

origin of MSF dense cores by number: non-MSF regions (> 50%)
= density, hierarchy? by mass: MSF regions (> 70%)

can be analyzed in mass-size space, if present data characteristic. . .
considering slopes and intercepts o
yields diagnostic diagram Larson’s Law

typical m(r) slope ~ 1.3

= Larson’s m « r? law does not hold |

Clusters

manifest in cloud hierarchy
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Summary and Outlook

Unfinished Business

homogenize & expand data:

© Beuther et al.

e Mebd xMueller ef al. foﬂhborne et al.
aSimon et al.
1 L 1 1 1l Il 1 1 1 1
0.01 0.10 1.00 10.00
clusters: other diagrams:
draw into mass-size diagrams? unification of m(r) with mass functions

and Ny, PDFs seems possible
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Summary and Outlook

Nested Structure: Future Challenges
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