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(sub-)kpc star formation relation
Bigiel et al. (2008;2011)

molecular gas
depletion time

Tdep= 2H2 /2SFR
Tdep:SFE 3

universal molecular gas depletion time ??



Krumholz, Dekel & McKee (2011)

= Local SF law, lcg n =1, 3, 5 [(‘.r‘r‘|_“":|
Daddi starbursts (top), disks (botiom)
Heiderman fynee=1 (t0P), fyense = £%4 (bottom)
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2 modes of SF?
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gas Kinematics In spiral
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non-circular motions:
dynamical coupling of clouds to environment
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Molecu

Schuster et al. single dish (~ 500 pc)
(2007)
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Spatial Relation b/n Gas and Star Formation

Schinnerer et al. (in prep.)
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GALEX FUV
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r Formation

Schinnerer et al. (in prep.)
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Spatial Relation b/n Gas and Star Formation

Schinnerer et al. (in prep.)
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GMC Stabilization in M51

what shuts off star formation?
support not entirely from

(Oort A; cf. Dib &
elou 2012)

e preferentially
enhanced turbulent
motions (regular o along
spiral)

e stellar feedback (little
Hox, UV, clusters <70Myr)

A A A i A A A i A A A 1 i : i i i A A i A i - i

20 Meidt et al. (2013)

In gas depletion time
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Pressure Stabllization

prop. to log (Pressure) (P~Gs?)
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Pressure Stabllization

prop. to log (Pressure) (P~Gs?)
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Pressure Stabllization

prop. to log (Pressure) (P~Gs?)
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important O

what happens if we perturb the cloud surface
In the presence of (relative) motion?
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change In stable mass
threshold:

Meidt et al. (2013)

cf. Jog (2013, in prep.)




change In stable mass
threshold:

Meidt et al. (2013)

cf. Jog (2013, in prep.)

clouds In motion In arm:

1). reduced surface pressure
(Bernoulli)

2). Increased [Bonnor-Ebert)
stable mass

Pipe Section )

A e e e e e s
7

20). reduced collapse-unstable fraction

3). lower SFE
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change In stable mass
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cf. Jog (2013, in prep.)

clouds In motion In arm:
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stable mass

loud mass spectrum
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change In stable mass
threshold:

Meidt et al. (2013)

cf. Jog (2013, in prep.)

clouds In motion In arm:

1). reduced surface pressure
(Bernoulli)

2). Increased [Bonnor-Ebert)
stable mass

loud mass spectrum

20). reduced collapse-unstable fraction

3). lower SFE
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non-circular gas motions:
Present-aday lorques

S4G ' /\Q\-
stellar  Wae4, [:\f ’
mMass CA
surface
density

I\/Ieid:[;}é:\ Al (20 a,b)
Eskew, Zaritsky & Meidt (2012)
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non-circular gas motions:
Present-aday lorques
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Meidt et al. (2012a.b)
Eskew, Zaritsky & Meidt (2012)
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Present-day lorques
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Present-day lorques

Tuesday, July 2, 2013
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Spiral arm Torques
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Spiral arm Torques
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Splra\ arm Torques
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'or dN/dM « MY

Radius (arcsec)

fit predicts

slope of mass spectrum Y
intersection w/ y-axis: Tdep,0
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or dN/dM «MY
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or dN/dM «MY
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or dN/dM «MY
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are the ‘'normal’ spiral galaxies
really normal?

® dynamical pressure in the presence of streaming
motions driven by torques

symbol size ’ ‘
00f~streaming’7 o ® i ! streaming
......... ¥ lengthens
i Lkt % & . R Tdep tO 2 Gyr

.....
......
poe®

1.9 2.0 2.1 2.2 2.3 2.4 2.5

log molecular surface density

log SFR surf. dens.

® comparable to dwarfs with Galactic Xco, starbursts?
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are the ‘'normal’ spiral galaxies
really normal?

+ Kennicutt (1998) ‘starbursting’ regions
e K98 ‘normal’ spirals
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Trends with Morph. type

Vstream~ 111 (Q‘Qp) R taﬂ ip Z/ZO /p Z,C)/fCh ang/e
~m Ve tan /-p >/30 Ve =rot. velocity
m-armed symmetry
~Vo/m /20 away from CR

- early type spirals have longer globally-averaged Tdep
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Trends with Morph. type

Vstream~ 111 (Q‘Qp) R ’[aﬂ ip Z/ZO /p Z,C)/fCh ang/e
~m Ve tan /-p >/30 Ve =rot. velocity
m-armed symmetry
~Vo/m /20 away from CR

- early type spirals have longer globally-averaged Tqep

10.0

Young et al. (1996)
el IR
cank Ok

log,, H, Depletion Time [yr]

6 8
Morphology Leroy et al. 2013
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COLD GASS:
Saintonge et al. (2013)

(a) full sample

Sile interacting /disturbed
W major merger

2
log %y, [M@ PC-Z]
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implications, locally and at high-z

o early-type spirals have longest depletion times

e dwarfs, starbursts (little spiral-driven streaming): short
depletion times

e why 2 Gyr? because spirals typically drive streaming
vs=10-15 km s’

Meidt et al. (2013)
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implications, locally and at high-z

o early-type spirals have longest depletion times

e dwarfs, starbursts (little spiral-driven streaming): short
depletion times

e why 2 Gyr? because spirals typically drive streaming

vs=10-15 km s/
o high gas fraction: depletion time
RC shape
Tagepx VS o« (2B+1)"2  weidtetal. (2013)
O > QFg < gas fraction

Toomre Q ~

Taep liINked to gas fraction
(high F4 --> weakened sensitivity to environment-
decoupling)
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Take Away

® non-circular streaming motions suppress
star formation and lengthen depletion time
[elaaligleNe
rast 1o
axisym

® star-
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K galaxies have Tgep=2 Gyr (In
inal 1 Gyr in systems without

ic structures)




