
    
      Fig. 3. 
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        Distributions of the Ks-band (turquoise histogram) and [CII] (hatched histogram) flux ratios between the components of each merging system. Inset: comparison between the [CII] and Ks-band ratios for the sources having this information in common, both at z ∼ 4.5 and z ∼ 5.5 (represented as yellow and gray circles, respectively). The green area marks the region of the figure with μK <  4. The dashed black line reports the 1:1 relation between the two quantities.

      

    

  
    
      Fig. 5. 
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        Left panel: redshift evolution of the major merger rate. The solid lines with the shaded regions represent the best-fitting functions to the data assuming three different merger timescales and their associated 1σ uncertainties, respectively. The cosmic evolution of RMM computed from the halo-halo merger rate by Dekel et al. (2013), from the empirical model by Hopkins et al. (2010), and from the Illustris (Rodriguez-Gomez et al. 2015) and EMERGE (O’Leary et al. 2021) simulations are also shown with dashed dark blue, turquoise, cyan, yellow and orange lines. The dotted turquoise line shows the extrapolation of the Hopkins et al. (2010) merger rate to higher redshifts. Right panel: cumulative number of major mergers per galaxy over cosmic time. Solid lines represent the cumulative distributions obtained by integrating Eq. (8) adopting the merger timescale prescriptions of Kitzbichler & White (2008), Jiang et al. (2014) and Snyder et al. (2017). The shaded regions are the associated uncertainties computed from the best-fit errors on the merger rate cosmic evolution.
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        Left: comparison between the redshift evolution of the specific mass accretion rate (as derived from RMM) and the specific star formation rate. The solid lines with the shaded regions are the best-fitting functions (and corresponding uncertainties) to the same RMM data of the left panel of Fig. 5 at different merger timescales divided by the average mass ratio [image: equation] through cosmic time. The dot-dashed lines are several specific star formation rates from the literature (Dekel et al. 2009; Speagle et al. 2014; Tasca et al. 2015). The sSFR by Dekel et al. (2009) is normalized to sSFR(z = 0) = 0.1, as in Tasca et al. (2015). The dark cyan diamonds are the values by Khusanova et al. (2021) from the ALPINE survey. Right: Stellar mass accretion rate density (ρMM) as a function of redshift (top panel). Solid and dashed lines represent the best-fits to the data assuming double power-law, and combined power-law and exponential functions, respectively. The shaded regions highlight the uncertainties resulting from the choice of the fitting form. The colors correspond to alternative merger timescales and are the same as in the left panel. The dotted curve reports the mass accretion rate density, ρill, obtained from the Illustris simulation, as described in the text. The dot-dashed red line shows the SFRD (ρSFRD) by Madau & Dickinson (2014). The red diamonds are the total SFRD values obtained from the ALPINE survey (Khusanova et al. 2021). Bottom panel: ratio between ρMM and ρSFRD as a function of cosmic time. The dashed horizontal line marks a ratio equal to 1.

      

    

  
    
      Fig. A.3. 
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        Moment maps, PVDs and spectral decomposition for the ALPINE mergers, as described in Figure A.1.

      

    

  
    
      Fig. A.4. 
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        Moment maps, PVDs and spectral decomposition for the ALPINE mergers, as described in Figure A.1.

      

    

  
    
      Fig. A.5. 
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        Moment maps, PVDs and spectral decomposition for the ALPINE mergers, as described in Figure A.1.

      

    

  
    
      Fig. A.6. 
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        Moment maps, PVDs and spectral decomposition for the ALPINE mergers, as described in Figure A.1.

      

    

  
    
      Fig. A.7. 
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        Moment maps, PVDs and spectral decomposition for the ALPINE mergers, as described in Figure A.1.

      

    

  
    
      Fig. A.8. 
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        Moment maps, PVDs and spectral decomposition for the ALPINE mergers, as described in Figure A.1.

      

    

  
    
      Fig. A.9. 
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        Moment maps, PVDs and spectral decomposition for the ALPINE mergers, as described in Figure A.1.
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