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DISK MODE.: motivated by gravitational instability of cold disks

star surface density gas surface density

ZSFK = (SFE) 2;90:

Star formation efficiency
SFE 0l gas Vc:ool m*,SN
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(GAS SURFACE DENSITY)/ty,,

log(Xgpg) [My/pc?/Gyr]

fits quiescent and
starburst galaxies

log(Z,..) [Mg/pc?]

Need cold gas accretion via infall and/or minor mergers

(0 maintain elobal disk instabil;
Need low efficiency: due to SN feedback
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Toomre disk instability+ SN feedback +cloud collisions ~ “° o Nerman 2007

3/2

p. = (myv,0/Ey,)Gp,,

3/2
gas

Z, = (mSNVc /ESN)GZtotl/z 2

:> SFR/unit area x =, Zas

NB:
1. Total surface density gives soft rollover in SFR as opposed to sharp threshold
2. For gas-dominated systems infer n=2: may explain SFR in dwarfs and DLAs

Toomre + SN feedback + multiphase ISM

:> SFR/unit volume oc Porosity x 6%8 x p gas 1.4



The Rate of Star Formation

(number of )

, SN bubbles o
porosity ~ x| of a bubble limited by
generated

maximum 4 - Volume

ambient ISM pressure

| per unit time

~ (star formation rate )x ( : 136 )
(pressure)
HI ~ 1000K
2% H; ~ 10 —-100K
L Hot phase ~ 10°K
S
Three-phase ISM

Perhaps porosity self-regulates!



Alpplication to starbursts...expect high
turbulent velocities but similar <ISM density>

SFR = POROSITY x EFFICIENCY x (TURBULENT PRESSURE)*-36
: 1977
p* ~ QPorosztyG1/2p3/2(O,/O,f)

72/133 e-— -7/19
O, = 0.0501v n’*®E, " "E" ¥ m T =30 km/s

v, =413 km/s

Conjecture:

Turbulent velocities are high ‘ porosity is low

Hence even starbursts stay on the Schmidt-Kennicutt law!



Star Formation Rate Simulation

The Mice (NGC 4676 a,b)

old stars + gas density-dependent SFR shock-induced SFR
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SFR wi eedback in a multiphase ISM
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NGC 2403

Fraternali et al 2002
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HISTORY OF STAR FORMATION - : L
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THE CASE FOR OUTFLOWS
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enls/s/keV

NGC 1569: starb
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Outtlow rates are implied....in dwarts

outflow rate ~ porosity x density / t, ,

1SN ' =2.7
M MO

gasoutflow

And in giants...

"TAGN AGN 3
M ~ [cv , X O

gasoutflow
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FRESH INGREDIENTS ARE NEEDED!




