.

Galactic-Scale Triggering: a
- Law for Star Formation.
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Kennicutt's Law: B e
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Toomre parameter Q = Qvtu/G Xy,

¢ From grav. instab. arises as

natural candidate for large scale
triggering. A Q>1 disk is stab|g} T
Q<1 is unstable. S
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Self-Regulation Towards Q~1,
(Goldreich & Lynden-Bell 65).\

Q>>1
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0 Thef@i6re FtISIEXPECEditianigalactic'disks
are always close marginal Toomre s%ability.




Self-Regulation Towards Q~1 w

O However, something not generally addressed
IS that the condition of marginal stability can
have a range of possible self-regulated
States: a Starburst with Q=1 Is much more
turbulentithan aiSpiral with- Q~1.
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Largest Unstable Mass Scale -

¢ General result df linear stability analysis (Toomre 64;
Escala & Larson 08):
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For Q~1, different ,equilibrium§
possible

Self-regulation towards Q~1 <> 5~ =v2,,/G5 .
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Some galaxies (i.e. starbursts) are able to have more
turbulent Q~1 equilibriums due to a higher A,




Implication for Star Formatiorf

Is believed that turbulence enhances and controls SF
(Elmegreen 02, Krumholz & McKee 05, Wada &
Norman 07, etc). The SER depends on the PDF of gas

~ densit produced by galactlc turbulence.
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¢ hteresting tolkeNpereaiposs bliefink between M. .'and
with SFR, by searching for a correlation M, ;-> srr




There is a Correlation?

il Eirst approach: to

_~take the tabulatea
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Scatter due Error Propagation %
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¢ Errors of factors of 2in ) .. & t, ., implies
changes of a factor of 128 in 3 g« ty,n*



Alternative Formulation

O Assumes rotational support, its possible to
- derive a mass-scale (for a gas fraction n=

Mg /) E
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Origin of the Correlation: Compg{e
SER for a Lognormal PDF

O Numerical simulations suggest that PDF of a
| multlphase ISM can be represented by:

K,))J,) = (2m102)1/2 exp[ In(p/p0)2/202] dinp
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" where fo Is the fractlon of gas denser than p¢
and <p> the average density (both from f(p)).
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SFR for a Lognormal PDF .

il Numerical experiments (Padoan 97; Federrath et al. 10)

suggests that the mach number determine the PDF width

G2 IN(Hb o/ CAl?) = In(1+ M), 3Gb2/87HC 2) for
thesselisregulationiscenariowith @ ~ 1.
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. Predictd R VS Dgta &

Escala (2011)
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Summary N
We found that the largest mass'-scale not stabilized by

rotation, M. ;, strongly correlates with SFR in a wide
range of galaxies in the local universe.

VWe found that a galact|c ISM characterized by a
lognormal PDF, in which v, ., is determine by M
successtully:p edicts the correlatlon

rot?

INISiScaleNsithersame of; 1n'l-) 2 est collapsing clumps
([ESCalarsaliarsoni2008) ftherefore s consistent that high
SERISholdbENrelatedwith @leﬁlai‘ and ‘mare turbulent

SVl 8 BUGUESIETIvYIOPSENVations:
‘. - ! |
INTE i O PEERATINIS Correlatloh exists for high z
galaxies, in particular in clumpy disk/chain galaxies
which have a clumpier and more turbulent ISM.
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