
    
      Fig. 3. 
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Systematic errors and uncertainties for the FWHM (left two panels) and flux density (right two panels) of mock sources in the [image: equation] plane covered by 2519 resolved SFGs studied in this work. Contour levels showing the distribution of these sources are at 1, 5, 50, 250 sources per bin. Positive (negative) values of [image: equation] and [image: equation] indicate that the measured quantity is overestimated (underestimated). Values of [image: equation] and/or [image: equation] higher (lower) than 1 suggest that the uncertainty of the measured parameter is being underestimated (overestimated).



    

  
    
      Fig. 5. 
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Comparison between observed and corrected source parameters of SFGs in the sample. Left panels: FWHM of 2519 resolved sources before and after correction, color-coded by number counts and median flux density. The red solid (dashed) lines show the 50th (16th, 84th) percentile of the FWHM values prior correction, using a 0.05 dex bin width along the x-axis. The dotted blue lines illustrate the FWHM of the synthesized beam (0.75 arcsec), while the 1:1 relation is shown by the blue dashed line. Right panels: flux density of 3184 SFGs (resolved and unresolved) before and after correction, color-coded by number counts and median FWHM. The red solid (dashed) lines show the 50th (16th, 84th) percentile of the flux density values prior correction, using a 0.1 dex bin width along the x-axis. The 1:1 relation is shown by the blue dashed line.



    

  
    
      Fig. 7. 
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Upper panels: sample of 3184 SFGs in the Reff−M⋆−z plane. The blue solid line shows the maximum size, corresponding to the 10% completeness level, that can be observed for a galaxy with Δ log(SSFR)=0 evaluated at the central redshift value per bin. Blue dashed lines show the mass limit above which we consistently probe SFGs on and above the MS. Black arrows show the upper limits for the size of unresolved sources. Lower panels: density distribution per stellar mass bin (0.5 dex width) of SFGs in the Reff−M⋆−z plane. Contour levels are at the 10, 20, 30, 40, 50, 60, 70, 80, and 90th percentiles. The median size derived via the KM estimator is shown by the dark magenta circles, the error bars correspond to the 16th and 86th percentiles of the distribution.



    

  
    
      Fig. 10. 
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Upper panels: star-forming galaxies with [image: equation] in the ΣSFR − Δ log(SSFR)−z plane. Dashed blue lines show the Δ log(SSFR) limit of −0.3 above which our sample of SFGs is complete in terms of distance to the MS. Black arrows show the upper limits for the size of unresolved sources. Middle panels: density distribution per Δ log(SSFR) bin (0.4 dex width) of SFGs in the ΣSFR−Δ log(SSFR)−z plane. Contour levels are at the 10, 20, 30, 40, 50, 60, 70, 80, and 90th percentiles. The median size derived via the KM estimator is shown by the dark magenta circles; the error bars correspond to the 16th and 86th percentiles of the distribution. Lower panels: power law describing the ΣSFR−Δ log(SSFR) relation (dotted black line). The slope and normalization are given in the lower right corner. The median size derived via the KM estimator is also shown by the dark magenta circles. For comparison, we present the compilation of SFGs from Genzel et al. (2010, black filled circles), Tacconi et al. (2013, black empty squares), Elbaz et al. (2018, red pentagons), and Lang et al. (in prep., orange triangles). The black arrow illustrates the factor to be considered when comparing ΣSFR of galaxies in our sample with that reported by Genzel et al. (2010) and Tacconi et al. (2013) (see text for details).



    

  
    
      Fig. 11. 
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Star formation rate surface density (ΣSFR) as a function of the molecular gas surface density (Σmol gas). The data points show the locus of the median ΣSFR and Σmol gas of galaxies binned in Δ log(SSFR)MS and redshift (see Fig. 10). The symbol size increases with redshift, while the color indicates the median Δ log(SSFR)MS. The solid gray line shows the KS relation reported by Genzel et al. (2010), adapted for a Salpeter IMF. The dotted black line illustrates the best linear fit to all the data points; the dashed thin line shows the best linear fit when we exclude SFGs with Δ log(SSFR)MS >  0.9. Error bars represent the 16th and 84th percentiles of the inferred ΣSFR and Σmol gas distributions. The molecular gas mass has been approximated by using the prescription of Genzel et al. (2015, see Table 4), where Mmol gas = Mmol gas(z, SSFR, M⋆ = 1010.5 ± 0.5M⊙).



    

  
    
      Fig. 12. 
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Distribution of SFGs along Δ log(SSFR)MS (black solid line). In this illustrative case, we separate the main sequence (red line) and starburst (blue) contribution using [image: equation] for SFGs with log(M⋆/M⊙)> 10.5. The red and blue shaded regions show the scatter (16th and 84th percentiles) introduced by the uncertainties and upper limits of our measurements. The gray region indicates the parameter space where our sample is not complete.



    

  
    
      Fig. 13. 
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Redshift evolution of the starburst fraction from the mass-complete sample of radio-selected SFGs used in this work. We adopt two definitions of a starburst galaxy, (a) systems with Δ log(SSFR) > 0.39 and (b) [image: equation] (see Sect. 5.1), in both cases log(M⋆/M⊙) > 10.5. For comparison, we present the starburst fraction for log(M⋆/M⊙) > 10.5 and Δ log(SSFR) > 0.39 UV-/FIR-selected SFGs from Schreiber et al. (2015). The redshift evolution of the observed galaxy pair fraction is shown by the magenta shaded region (Kartaltepe et al. 2007). The gray region shows the major merger fraction predicted by Hopkins et al. (2010).



    

  
    
      Fig. A.1. 
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Flux boosting for unresolved sources as a function of S/N estimated from MC simulations. The solid and dashed red lines show the 50th percentile, and the 14th and 84th percentiles of the distribution as a function of S/N. The vertical blue dashed line indicates our detection threshold (S/N = 5).



    

  
    
      Fig. A.2. 
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Comparison between the flux density of 3184 SFGs in the sample (resolved and unresolved) derived from PyBDSF (corrected) and those reported by Smolčić et al. (2017a). The solid and dashed red lines show the 50th percentile, and 14th and 84th percentiles of the distribution as a function of the flux density reported in this study.



    

  
    
      Fig. B.1. 
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Upper panels: sample of 3184 SFGs in the SFR−M⋆−z plane color-coded for the number of sources per bin. Solid and dashed black lines show the position of the MS of SFGs and the associated dispersion given by Schreiber et al. (2015). Vertical red solid lines show the mass-limit above which we consistently probe SFGs on and above the MS. Middle and lower panels: median size and star formation surface density, respectively, of the 3184 SFGs in the sample. We use 1000 MC realizations to include the values for unresolved sources, which are drawn from the distributions described in Sects. 4.2 and 4.4.
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