
    
      Fig. 3. 
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        Comparison of the true (x axis) and estimated values (y axis) for AFUV, δ, β, IRX, SFR, and M⋆, from top-left to bottom-right. The solid black line indicates the one-to-one relation. The red (blue) symbols represent galaxies detected in the continuum at 158 μm rest-frame (detected only in the [C II] line). The black crosses represent the same objects when the ALMA data ([C II] and/or 158 μm continuum) are not taken into account in the fit, essentially limiting it to rest-frame UV and optical observations. The inclusion of ALMA data visibly improves the estimates of many of the physical properties. For a physical property as difficult to estimate as the slope of the attenuation curve δ, the inclusion of ALMA data is decisive. Even though the scatter remains important, in particular for the steepest (most negative δ) curves, this is a considerable progress compared to the situation without ALMA observations for which constraints are much more lax. The standard deviation of the physical properties estimated with and without ALMA data is indicated in the bottom-right corner of each panel.

      

    

  
    
      Fig. 5. 
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        Relation between IRX and β as estimated by CIGALE in our sample. The symbols are identical to those of Fig. 3. The lines correspond to different previously published relations. The dashed black, solid black and gray lines respectively correspond to the starburst, unmodified SMC, and SMC with a modified Rv attenuation curves, as published in Reddy et al. (2018). The green and red lines correspond to relations derived by Fudamoto et al. (2020a) for stacked ALPINE galaxies at z ∼ 4.5 and z ∼ 5.5, respectively. The reasonably small range in the intrinsic UV slope β0 and the distribution of the data with respect to various relations suggest that the dispersion is driven by variations of the attenuation curves across the sample.

      

    

  
    
      Fig. 7. 
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        Index δ of the power law modifying the starburst attenuation curve versus the V band attenuation. The symbols are identical to those of Fig. 3. The black line corresponds to the fit of a function of the form a × exp(b×AV) + c using an orthogonal distance regression method, with the gray area representing the 1-σ dispersion. The dashed green line represents the model of Chevallard et al. (2013) as described in Sect. 5.2. We see that there is a clear relation between the V-band attenuation and δ, with higher attenuation galaxies having a shallower attenuation curve. Such a variation is expected. It has been found in models and simulations alike.

      

    

  
    
      Fig. 10. 
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        Index δ′ of the power law describing the effective attenuation curve versus the attenuation in the V band for the Charlot & Fall (2000) model. The size of the points is proportional to the V band ISM attenuation from 0.01 mag to 2 mag and the color gives μ, the fraction of the dust in the ISM following the color bar to the right of the figure. For reference, a starburst curve corresponds to δ′≃ − 0.7. We see that in the low AV and low μ regime, the attenuation curve can become much steeper.

      

    

  
    
      Fig. 11. 
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        Observed UV slope β as a function of the V-band (left) and FUV (right) attenuation (black), assuming the relation between the attenuation curve slope δ and the attenuation shown in Fig. 7. For comparison the evolution of β for starburst and SMC-like attenuation curves are shown in red and blue, respectively. We see that the evolution of β with the attenuation follows a very different track compared to the starburst and SMC curves. The consequence is that, in the case of main-sequence galaxies at z ∼ 5, β cannot easily be used to infer the attenuation of galaxies

      

    

  
    
      Fig. 12. 
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        Ratio of the estimated SFR (left) and M⋆ (right) when setting δ = 0 and leaving δ free. The symbols are identical to those of Fig. 3.

      

    

  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
        Best fits for tier 2 galaxies (except for vuds_cosmos_5180966608 and vuds_efdcs_530029038, which are shown in Fig. 2). The galaxy spectrum is shown in black, with the dust-attenuated stellar populations in yellow and the ionized gas in green. For comparison, the dust-free stellar populations are shown in blue. The model fluxes integrated in passbands are shown as red circles and the observations and 1-σ uncertainties are indicated with purple circles with vertical lines. Finally the relative residuals are shown in the bottom panel of each plot.

      

    

  
    
      Fig. A.2. 
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        Best fits for tier 1 galaxies. The galaxy spectrum is shown in black, with the dust-attenuated stellar populations in yellow and the ionized gas in green. For comparison, the dust-free stellar populations are shown in blue. The model fluxes integrated in passbands are shown as red circles and the observations and 1-σ uncertainties are indicated with purple circles with vertical lines. Finally the relative residuals are shown in the bottom panel of each plot.
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