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3 Paradigms on Giant Molecular Clouds

1. most of the molecular gas resides in GMCs

2. GMC properties are universal across
environments/galaxies

3. massive star formation and GMCs are
closely associated
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Most Molecular Gas Resides in GMCs

(Sanders et al. 1985)

85% of molecular gas (in R < 2 kpc) in
GMCs (i.e. discrete structures) with
H. mass > 105 Msun

Size > 22 pcC
(Casoli et al. 1984, Dame et al. 1986)

But: see recent paper by Sawada et al. (2012)
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Resolved Emission in Molecular Gas Disk

Pety et al. (in prep.) oy

Integrated spectrum:

‘missing flux’
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~ 50% of emission is resolved

w/ typical size of >20", i.e. 750pc
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Extra-planar Molecular Gas Disk

Pety et al. (in prep.)

extended combined
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Extra-planar Molecular Gas Disk

Pety et al. (in prep.)

Equivalent FHWM
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properties of diffuse component:

dynamically hot
--> extra-planar gas



Extra-planar Molecular Gas Disk

Pety et al. (in prep.)

extended combined

stacked 30m spectrum
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Dense gas expelled from cold disk by stellar feed-back?
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GMC structures
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GMC Fraction in Molecular Gas Disk

Colombo et al. (in prep.)

GMC statistics:

1,507 GMCs identified
~ 55% of total CO flux
- M(Hz) ~ 2X109 Msun

# distribution:

center 23%
Inter-arm 29%
spiralarms  48%

fraction of flux contained:
~55% of emission is in GMCs, center 5c%

i.e. discrete structures inter-arm £4,0%

spiralarms  60%
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3 Paradigms on Giant Molecular Clouds

1. most of the molecular gas resides in GMCs
=>» Only about 50%

GMC properties are universal across
environments/galaxies

3. massive star formation and GMCs are
closely associated

>I
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GMC s properties are universal |. MW

(e.g. Larson 1981, Solomon et al. 1987)

2. virial equilibrium : M < R 02

3. constant surface density: ~ 100 Mgyn/pc?
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GMC s properties are universal ll. Local Group

(Bolatto et al. 2008)
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GMC Properties I. Galactic Environment

PDF - Probability Distribution Function (see poster by A. Hughes)
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GMC Properties |. Galactic Environment

(Same extraction parameters ) on data set: CPROPS, Rosolowsky & Leroy 2006)
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GMC Properties Il. Nearby Galaxies

LMC
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5 kpc

Inner M1~ 1 e ;'{'

LMC
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GMC Properties Il. Nearby Galaxies

Colombo et al. (in prep.) Hughes et al. (in prep.)
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--> GMC formation is different in spiral arms (Mg51 arm, MW)
and disks (M51 inter-arm, LMC, M33),
--> importance of photo-ionization (?) (see poster by D. Colombo)
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3 Paradigms on Giant Molecular Clouds

1. most of the molecular gas resides in GMCs
=> Very likely not

2. GMC properties are universal across
environments/galaxies
= No, arm/inter-arm, low/high 2

massive star formation and GMGCs are
closely associated

>I
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=> Very likely not

2. GMC properties are universal across
environments/galaxies
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Star Formation and Molecular Gas Correlate

(Leroy et al. subm.)
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H, surface density (based on CO)

y tight correlation even on 1kpc scale
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Relation of Gas and Star Formation

Leroy,Hughes et al. (in prep.)
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Schinnerer et al. (in prep.)

" PACS 70um

Spatial Relation
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Spatial Relation of Gas and Star Formation
: b . _ chinnerer et al. (in prep.

" |IRAC 8um PAH
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GMC & SF Formation in Spiral Density Wave

SRl . C ¢ oosa o Gael . | =) gas spurs/feathers
b A s ‘ N \w: should develop

Dobbs & Pringle (2010)

when and where does SF start? €=
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molecular g




Northern spiral arm

molecular gas in arms and spurs/feathers
HIl regions w/i spurs/feathers, no Hou in gas arm (vogel ea 1988)

(
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Northern spiral arm

molecular gas in arms and spurs/feathers
HIl regions w/i spurs/feathers, no Ha Iin gas arm

no hot dust emission in gas arm
=>» delay between GMC and star formation?
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3 Paradigms on Giant Molecular Clouds

1. most of the molecular gas resides in GMCs
=> Very likely not

2. GMC properties are universal across
environments/galaxies
= No, arm/inter-arm, low/high 2

3. massive star formation and GMCs are
closely associated
=» Not always, environment is important
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