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Mmolecular gas properties

After homogenizing the
datasets, Mb1 GMCs:

e are brighter (peak T and
surface brightness)

e have larger linewidths
(especially relative to size)
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GALEX, Gil de Paz et al 2006 _
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. overview of dynamical environments
|. GMC properties depend on environment

V. organization + environment influences
global patterns of star formation
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gas Kinematics In spiral

potentials
g\ nal stadity stellar feedback
0\O

gas L -
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GMC formation + evolution

does the static picture (e.g. Krumholz et al.) apply?




. molecular gas Is organized differently
from galaxy to galaxy

Il. overview of PAWS environments
ll. GMC properties depend on environment

V. organization + environment influences
global patterns of star formation
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MS1 (NGC 5194
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Molecular Gas disk of M51
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|. molecular gas Is organized differently

from galaxy to galaxy

I. overview of dynamical environments

lll. GMC properties depend on
environment

V. organizatio
global patte
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Molecular cloud formation In
M5

cumulative mass spectra

® 50% of CO Islands clouds
emission in cloud contiguous emission local maxima
structures T oo _'nSt:abI“ty : b
® GMC properties N | — i
vary as a function S ™ , |2l
of environment [ aggIOm\?ratmn = |
Colombo et al., [ \ A
2012 InSpken 5 |
shapes 152 BT
+normalization ” 5
different! _ | OB/ Mo]
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|. overview of PAWS environments

I. molecular gas Is organized differently
from galaxy to galaxy

ll. GMC properties depend on environment
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Present-day lorques

stellar mass surfac

Eskew, Zaritsky & Meidt (2012)
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Present-day lorques

stellar mass surfac

Meidt et al. (2012a.b)
Eskew, Zaritsky & Meidt (2012)
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Present-day lorques
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Present-day lorques
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Spiral arm Torques

<F>(R) 400

azimuthal bins 200

from PAWS BRee:
. : (arb. units)

kinematics

inflow=large
‘Vstream‘

R (arcsec)
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Spiral arm Torques

<F>(R) 400

azimuthal bins 200

from PAWS BRee:
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Splra\ arm Torques

24 um PAWS CO,

,l stalled gas,
<I'>(R) 400 forming stars
azimuthal bins 200
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Splra\ arm Torgues
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<I'>(R) 400 forming stars

azimuthal bins 200

OUNZAVIS]  Taep
’ . (arb. units)

kinematics

inflow=large
‘Vstream‘

0

R (arcsec)

Wednesday, August 1, 2012



radial and azimuthal
components of velocity
reconstructed from within
spiral arm frame
(@assuming vr and ve ~
constant along spiral
segments)

~
I

So!
—

—

g

<

£

7]
=N

20 40 60 80 100 120 140
Radius (arcsec)

Wednesday, August 1, 2012



radial and azimuthal
components of velocity
reconstructed from within
spiral arm frame
(@assuming vr and ve ~
constant along spiral
segments)

80
R (arcsec)
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R (arcsec)
® support not from
® shear (=dIn ve/din

3 Gl

Dib & Helou 2012)

® turbulent motions (regular o along spiral)

e stellar feedback

+ arm shocks regular (Shetty et al. 2008)
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: ‘ V stream‘

80
R (ar¢sec)

® support not from

® shear (=dIn vo/dInR; cf. Dib & Helou 2012)

® turbulent motions (regular o along spiral)
e stellar feedback

+ arm shocks regular (Shetty et al. 2008)
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Pressure?”

clouds unbound
Of‘
pressure confined?

arm1 armz2 Interarm
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Pressure?”
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change In stable mass
threshold
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change In stable mass
threshold
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R (arcsec)

clouds in motion:
1). reduced surface pressure

(Bernoulli) R
2). increased (Bonnor-Ebert) stable s e
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Low Presswre
Fast Flow

- -
2b). reduced collapse-unstable fraction °

3). lower SFE
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from slope

<y>=-1.6+0.5
direct fits to spectra
(Hughes et al. 2012)

fiducial gas depletion time Tgep

from y-intercept
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Radius (arcsec) olis
Radius (arcsec)

fiducial gas depletion time Tgep

from y-intercept
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® gas depletion time 1 Gyr?

® comparable to dwarfs with Galactic Xco,
starpursts

® are the 'normal’ spiral galaxies not
normal’?
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oredictions, Implications...

e streaming motions higher in looser spirals
—early type spirals show greater scatter in KS

relation”?
e put global SFR independent of spiral strength

(nigher gas densities in stronger spirals offset
by stronger streaming)

e variation in IMF?

¢ |ow mass clouds disfavored by dynamical
oressure

e carly SF in starbursts: no spiral-driven streaming
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Summary

1. Do extragalactic
GMCs have uniform

. _ No.
ohysical properties?
2. Does dynamical
environment matter? Yes.
3. Do gas flows impact
Yes.

cloud equilibrium 7




Summary

1. Do extragalactic
GMCs have uniform
physical properties?

No.

2ZBDlel=X See Posters by Annie Hughes
+ Dario Colombo Yes.

enviro

3. Do gas flows impact
cloud equilibrium 7

Yes.




Jgalactic Xco

220 Mo (K Kim s-1 pc?)-

Xco=

O

SMC (Bolatto et al. 2C
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M51 (Kennicutt et al. 07) — Apertures

® M51 huster et ]I 07 NGC "_.‘-'n‘; & NGCS055 :'h.,f‘:_] & l"‘l': ::‘; .

NGC6946 (Crosthwaite & Turner 07) — Radial Profie:
Non—starburst Sprrals (Kennicutt 38) — Clobal
A Starburst Golaxies (Kenpleutt 98) — Global

¢ LSB galaxies (Wyder et al., in prep.) — Clobel
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Stellar Mass+potential

SO s It a density wave, or not?
2.709

ReRicneotected
- H-band"
SRR (A )=
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Stellar Mass+potential

SO s It a density wave, or not?
2.709

ReRicneotected
- H-band"
SRR (A )=
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Mmolecular gas properties

After homogenizing the datasets, M51 GMCs:
» are brighter (peak T and surface brightness)

* have larger linewidths (especially relative to size)
than GMCs in M33 and the LMC




Type SA(s)bc pec SB(s)m SA(s)cd
Distance 7.6 Mpc 50.1kpc | 0.84 Mpc
12 + log[O/H] 8.54 8.26 8.36
SFR [Moyr'] 6 0.2 0.4
Global H»/HI 0.6 <0.05 0.1
Global Gas/Stars 5% 20% 20 to 50%
2H2 [Mopc?] 70 I |10
2Hi [Mopc?] |0 |5 |10
2+ [Mopc?] 500 50 100
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L arson’s laws
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CO & SF tracers in M5 1

Hughes,
Leroy et al.,

IN prep
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