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  Where    s = ln(n/n0),  

    sp = ln(np/n0) and  

        σS = [ln(1+b2M2)]1/2 

  For only compressive modes b=1, and 

   Mach number M=vRMS/cS 

We consider that only the gas with number 
density higher than a critical value nSF is 
participating in the SF process. For this, we 
also consider that the level of supersonic 
turbulence is constant, and the density is 
characterized by a lognormal PDF. The mass 
fraction that forms stars is:  

Mass accretion 

We calibrate the model by matching it to 
the numerical simulation by Vázquez-
Semadeni et al. (2010).  

Parameters that best fit the simulations: 
vinf = 4.5 km s-1 (7.5 km s-1 in the simulations) 
Mach = 3 
fL = 1.7 (Larson, 1969) 

C o m m o n 
parameters: 
ninf = 1 cm-3 

Rinf = 64 pc 
nSF = 106 cm-3 

a) Good agreement with OMC-1: 

Blitz et al. (2007) 
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Fig. 3 As the cloud collapses, its average 
density (<n>) grows, and the distribution 
peak  moves to higher densities. 

b) The stellar age histogram 2 Myr 
before the end of our model’s life 
resembles those of Palla & Stahler 
(2000).  

c) Cloud-scale observations occupy a well-defined 
locus in Σgas−ΣSFR space in the Kennicutt-Schmidt 
diagram, which can be compared with our model 
(Fig. at right). We choose a model’s mass of Mmax ≈ 
2000 Mʘ (cf. to Evans et al’s. (2009) and Heiderman 
et al.’s (2010) samples). The model (thick solid line) 
evolves from low to high values of both Σgas and ΣSFR. 
The massive clouds from  Heiderman et al. (2010) are 
shown with an upward-pointing arrow indicating the 
likely underestimation of the SFR due to the methods 
they used. We also plot the data from OMC-1 (from 
Vázquez-Semadeni et al. 2009) and Taurus (see, e.g., 
Heiderman et al. 2010).  

e) Gao and Solomon (2004), in a sample of 
LIGs, ULIGs and spiral galaxies, found a linear 
relationship between the IR and HCN 
luminosities, which results in the star formation 
law in terms of dense molecular gas (n > 3×104 
cm-3) content with a power-law index of 1.0 
(see Fig. at right).  

d) Comparison with the cloud 
types defined by Kawamura et 
al. (2009). We define cloud 
types in our model by the 
number of massive stars Nmass 
as follows:  

Type I:            Nmass  < 1;  
Type II:    1<  Nmass < 20;  
Type III: 20 < Nmass.  

We see that the model cloud 
(with Mmax ∼ 105 Mʘ) spends 
∼5 Myr as a Type I, ∼12 Myr as 
a Type II, and ∼10 Myr as a 
Type III, in agreement within a 
factor of 2 with Kawamura et 
al.’s (2009) classification. 

Kennicutt-Schmidt Relation. 

 SFR increases over time!!! 
Stellar age distributions. 
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n	
  (cm-­‐3)	
   Size	
  (pc)	
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  in	
  stars	
  
(Mʘ)	
  

Stellar	
  age	
  
(Myr)	
  

<SFR>	
  	
  
(Mʘ	
  yr-­‐1)	
  

OMC-­‐1*	
   1.5	
  x	
  104	
   1.3	
   500	
   ~2	
  	
   2.5×10-­‐4	
  

Model	
  	
   1.5	
  x	
  104	
   1.9	
   200	
   2	
   10-­‐4	
  

Model with Mmax ∼ 2000 Mʘ 

Model with Mmax ∼ 2000 Mʘ 

We make the comparison at the time when the 
density in our model is the same as that of OMC. 

The SFR and the dense gas mas (Mdens) 
averages, in the modeled massive clouds (Mmax 
> 104 Mʘ), follows the Gao and Solomon 
(2004) relationship, while the less massive ones 
occupy the locus of those observed by Evans et 
al. (2009) in the SFR-Mdens diagram. 

*from Vázquez-Semadeni et al. (2009). 


