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• Universal star formation efficiency (1-100%)

scales: 1-100 pc

SF in simulations: 

• Artificial thresholds ( T < Tcr     ρ > ρcr    … )

SF in real GMCs:



  

Results of GMCs simulations
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Model outline: subgrid turbulence

Schmidt et al. 2014
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Model outline: SF prescription

Padoan et al. 2012
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AGORA initial conditions
Mdisk ~ 4.3x1010 Msun

fgas = 0.2
 Δ = 40 pc

+ subgrid turbulence
+ turbulent star formation

The ART code

Milky Way-sized isolated disk



  

Milky Way-sized isolated disk



  

Milky Way-sized isolated disk



  

Milky Way-sized isolated disk

SFE = 1%
at n > 10 cm-3



  

Non-universal SF efficiency

Subsonic Supersonic

No SF in 
thermally 
supported 

gas

Variation 
due to 

scatter in σ

• Density threshold

• Average SFE ~ 1%

• Wide variation



  

turbulent SFE

SFE = 1%, fH2

18 kp
c

Why SFE variation matters
outflows at the same global SFR!



  

Star formation on GMC scale

contours: 5, 15, 30% 
of the total gas mass

Averaging scale: 40 pc



  

Kennicutt-Schmidt relation

Averaging scale: 1 kpc

c.l.: 68, 95%

Ts = 30 Myr



  

Summary

Turbulent star formation model 
predicts wide spatial and 
temporal variation of SFE

Distribution of SFE agrees with 
observed SF in local GMCs as well 
as with extragalactic SFR maps

SF in cold gas without artificial 
thresholds
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