
    
      Fig. 3. 
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        Cosmic rays in the solar neighborhood. Upper panel: Model CR particle density spectra. Middle panel: CR energy spectra. The solid black line shows the CR electron model (Pohl 1993), the solid red line shows the CR proton model (Pohl 1993), the solid blue line shows the GALPROP model fit to observations by Cummings et al. (2016), and triangles shows Voyager 1 data (Cummings et al. 2016) and AMS data (Aguilar et al. 2019). Lower panel: CR injection spectra.

      

    

  
    
      Fig. 5. 
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        Model CO luminosities as a function of the observed CO luminosities. The model CO transition corresponds to the observed transition. The lines correspond to the one-to-one relation with a scatter of a factor of two.

      

    

  
    
      Fig. 7. 
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        Model total IR luminosity as a function of the observed TIR luminosity of the galaxies. The lines correspond to an outlier-resistant linear bisector fit and its dispersion.

      

    

  
    
      Fig. 10. 
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        Model HCN(1–0) (upper panel) and HCO+(1-0) (lower panel) luminosity as a function of the observed HCN(1–0)/HCO+(1-0) luminosity (Graciá-Carpio et al. 2008). The solid line corresponds to the one-to-one relation, and the dotted lines show a dispersion of 0.3 dex. The dashed lines correspond to a robust bisector fit.

      

    

  
    
      Fig. 11. 
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        Mean model CO SLEDs of our galaxy samples. The dotted line corresponds to a constant brightness temperature. The high-z SF galaxy sample was divided into a z ∼ 1.5 (solid red) and a z > 2 (dashed red) subsample. IRAS 08339+6517 is shown by the dashed black line.

      

    

  
    
      Fig. 12. 
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        CO SLEDs of local starburst galaxies (ULIRGs). Upper panel: the black boxes linked by black lines represent the observed mean CO SLEDs of ULIRGs with total IR luminosities between 3 × 1011 and 1012 L⊙ and higher than 1012 L⊙, respectively (from Kamenetzky et al. 2016). Lower panels: model (pluses) and observed CO SLEDs (Rosenberg et al. 2015; triangles).

      

    

  
    
      Fig. 13. 
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        CO(1–0) conversion factors for our galaxy samples in units of M⊙(K km s−1pc2)−1.

      

    

  
    
      Fig. 14. 
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        HCN conversion factors in units of M⊙(K km s−1pc2)−1. Upper panel: HCN(1–0)–dense gas conversion factors; lower panel: HCN(1-0)–MH2 conversion factors for our galaxy samples.

      

    

  
    
      Fig. 15. 
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        IR-radio correlations. Upper left: 70 μm – 1.4 GHz correlation. Upper right: 100 μm – 1.4 GHz correlation. Lower left: 160 μm – 1.4 GHz correlation. Lower right: TIR – 1.4 GHz correlation. The colored and black symbols show model galaxies. For clarity, the z ∼ 0.5 LIRGs are shown as yellow diamonds in the lower right panel. The solid and dotted black lines mark the model linear regression. The gray dots show the observations.

      

    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
        TIR–1.4 GHz correlations. The symbols show the model galaxies. Black solid and dotted lines show the model linear regression. Upper panel: Gray solid and dashed lines show the observed linear regression (Beck 2015). Lower panel: Orange error bars show data from Bell (2003). Gray solid and dashed lines mark the observed linear regression (Bell 2003).

      

    

  
    
      Fig. 20. 
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        Molecular gas depletion time. Upper panel: as a function of the sSFR for the model galaxies. Middle panel: as a function of the sSFR for the observations from Saintonge et al. (2017). Lower panel: as a function of redshift for the model galaxies. The lines correspond to an outlier-resistant linear bisector fit and its dispersion.

      

    

  
    
      Fig. 23. 
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        Upper panel: Inverse of the overdensity of selfgravitating clouds as a function of the turbulent velocity dispersion. The solid line corresponds to an outlier-resistant linear bisector fit, and the dashed line shows ΦV = vturb/(1 km s−1)/7000. Lower panel: Star formation efficiency with respect to the molecular gas as function of (vturb × Ω). The solid and dotted lines correspond to an outlier-resistant linear bisector fit and its dispersion. The dashed line corresponds to SFE = 10−3 vturbΩ.

      

    

  
    
      Fig. 24. 
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        Fraction tvisc/t* as a function of the stellar mass of the model galaxies. Upper panel: SF galaxies. The tvisc/t* fractions of the star-forming galaxies should thus be taken as lower limits with an uncertainty of a factor of two towards higher values. The dashed lines are observed trends with stellar mass. Lower panel: Starburst galaxies.

      

    

  
    
      Fig. 25. 
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        Models with k = 9 instead of k = 3. Upper panel: Model CO flux of the galaxies of the different samples as a function of the observed CO flux. Lower panel: Model HCN(1–0) flux as a function of the observed HCN(1–0) flux for the local starburst galaxies.

      

    

  
    
      Fig. A.1. 
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        Star formation rate as a function of ISM pressure for the six galaxy samples. The lines correspond to an outlier-resistant linear bisector fit and its dispersion. The slope is 0.87 ± 0.02.
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