
    
      Fig. 3. 
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        Comparisons of SFR estimates derived using the total IR luminosity, excluding the AGN contribution between the CIGALE S12 and the three AGN models in the CYGNUS runs. The colors denote AGN fractions derived using the three AGN models in CYGNUS (left: E95; middle: F06; right: S12) and the sizes denote AGN fractions derived using CIGALE S12. The histograms corresponding to the difference between the x- and y-axis values are inserted in each panel.

      

    

  
    
      Fig. 5. 
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        Comparisons of AGN luminosity estimates derived using the CIGALE S12 and the three AGN models in the CYGNUS runs. Only sources having AGN fraction > 0.1 and reduced χ2 < 5 for both methods participate in this comparison.

      

    

  
    
      Fig. 7. 
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        Co-moving volume density of our HLIRGs in different redshift ranges compared with global stellar mass function measurements from the literature based on observations (red, green, yellow, orange, and purple lines as well as black pentagons) or simulations (black solid line). Error bars combine the Poisson error and the standard deviation among the three deep fields. Empty markers represent a subsample with good quality in the photo-z estimates and SED fits.

      

    

  
    
      Fig. 10. 
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        Median AGN fraction estimates of CIGALE and CYGNUS results as a function of Δ MS in different redshift bins. The error bars indicate the upper and lower quartile within each Δ MS range. The black and green lines are polynomial fitting combing the two CIGALE runs and the three CYGNUS runs, respectively.

      

    

  
    
      Fig. 11. 
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        Contribution of our HLIRGs to the cosmic stellar mass density (left panel) and the cosmic SFR density (right panel). In the right panel, black solid and dashed lines are taken from Hopkins & Beacom (2006) and Madau & Dickinson (2014), respectively. Squares represent various studies of the global SFR density. Blue and red area and circles are contribution from LIRGs and ULIRGs respectively, taken from Le Floc’h et al. (2005), Magnelli et al. (2011) (hatched area) and Casey et al. (2012) (circles). All data points are converted to the Salpeter IMF.

      

    

  
    
      Fig. 12. 
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        Distribution of BH growth rate versus redshift for our HLIRG sample derived from CIGALE run with the S12 model and CYGNUS run with the E95 model.

      

    

  
    
      Fig. 13. 
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        BH growth rate as a function of stellar mass over different redshift ranges. Blue squares are taken from Mullaney et al. (2012) at z ∼ 2.

      

    

  
    
      Fig. 14. 
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        Correlation between SFR and AGN luminosity for estimates derived using CIGALE run with the S12 model and CYGNUS run with the E95 model in four different redshift bins that are size-coded by AGN fraction. We also show the previous work from Harrison et al. (2012), Page et al. (2012), Rosario et al. (2012), Stanley et al. (2015, 2017).

      

    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
        BH growth rate to SFR ratio as a function of stellar mass at different redshifts. The sizes indicate the AGN fractions. Black asterisks are from Mullaney et al. (2012) and black solid lines are their fits. Green line is taken from Aird et al. (2019)

      

    

  
    
      Fig. A.1. 
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        Examples of the best-fit SEDs from CIGALE F06 (first row) and CYGNUS F06 (second row) runs for the same galaxy. First column: Both CIGALE F06 and CYGNUS F06 runs provide good fits. Second column: CIGALE F06 run cannot fit in the FIR band while CYGNUS F06 run gives a good fit. Third column: Both CIGALE F06 and CYNUS F06 runs fail to provide a good fit. Arrows in CYGNUS are flux + 3×error bar when the detection is of low significance (< 3σ).
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