
    
      Fig. 3. 
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        Moment-0 (upper panels), 1 (medium panels), and 2 (bottom panels) for the disk Petunia at 60 deg obtained from the simulated cube (Col. 1) and the mock cubes described at points a) – d) in Sect. 4 (Cols. 2–7) at different angular resolutions (the beam is shown in the bottom left corner as the gray ellipse). In the mock moment-0 maps, the white contours are at 2 and 10 times the rms noise and the color bars are in units of 10 mJy pixel−1 km s−1 in the first column and 100 mJy beam−1 km s−1 for the mock observations.

      

    

  
    
      Fig. 5. 
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        Three representative spectral channels at velocities 180, 0, −180 km s−1, for the disk Petunia (upper panels) and the merger Adenia (bottom panels) at 60 deg. The left and right subfigures show the high S/N ALMA mock data at high and low-angular resolution. For each subfigure: the upper row shows the data (black contours) and the 3DBAROLO model (red contours). The contour levels are at 2.5, 5, 10 times the rms noise per channel. The gray ellipses in the first panels denote the synthetized beam of the observations. The bottom row shows the residuals normalized to the rms noise.

      

    

  
    
      Fig. 7. 
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        Same as in Fig. 6 but for the merging system Adenia at 60 deg.

      

    

  
    
      Fig. 10. 
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        Fraction of mergers classified as disks based on the criteria described in Sects. 6.1 (left, red bars) and 6.2 (right) as a function of resolution. In the left panel, the light blue and dark green bars show the fraction of galaxies with smooth velocity maps and V/σ ≳ 1.8. The latter are obtained using the velocity-gradient method for correcting for beam smearing. The non-zero fraction at NIRE ∼ 7.5 is due to the low S/N mock data. In the right panel, we show the fractions obtained using the Shapiro et al. (2008) and Bellocchi et al. (2012) methods as green and orange bars, respectively. Using the classification method described in Sect. 6.1, the only non-zero fraction of misclassified disks is obtained for NIRE ≲ 2 when the velocity-gradient method is used for correcting for beam smearing. In this case, 50% of disks are classified as dispersion-dominated systems. Using the kinemetry-based method all disks are correctly classified.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Global asymmetric parameters as a function of resolution for the disks (squares), mergers (circles), and the disturbed disk Freesia (diamonds). The global asymmetric parameters are computed according to the definitions of Shapiro et al. (2008) (upper) and Bellocchi et al. (2012) (bottom). The solid black and dashed gray lines in the upper panel show the limit of 0.5 and 0.14, indicated by Shapiro et al. (2008) and Bellocchi et al. (2016) as the thresholds for distinguishing between disks and mergers, respectively. In the bottom panel, the solid and dashed black lines show the limits of 0.19 and 0.16, indicated by Bellocchi et al. (2016) as the discriminators between disks and mergers at low and high-z, respectively.

      

    

  
    
      Fig. 12. 
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        Kinematic maps and profile for the barely resolved ALMA mock data for the disk Opuntia at 30 (upper panels), 60 (medium panels) and 80 deg (bottom panels). Column 1: [C II] integrated spectrum (gray histogram) and best-fit model (solid green line), resulting from the sum of two components (red dashed and purple dotted lines). Column 2: moment-0 map with black contours showing the 3, 6 and 9 rms levels. Columns 3 and 4: moment-1 and moment-2 maps obtained following the methodology in Romano et al. (2021) (see Sect. 6.3 for details). The dashed lines in the moment-1 map show the directions of the major and minor axis along which the PV-diagrams are extracted. Columns 5 and 6: PV diagrams along the major (left) and minor (right) axis with contours at −2 rms (dashed gray lines) and 2, 4, 8 rms (solid black lines).

      

    

  
    
      Fig. 13. 
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        Same as in Fig. 12, but for the disturbed disk Freesia and the merging systems Adenia, Fuchsia at i = 60 deg.

      

    

  
    
      Fig. 14. 
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        Schematic representation of the morphological and symmetrical features in the major axis PV diagrams considered for the computation of the P parameters defined in Sect. 7.1. Left panel: PV diagram for a representative thin rotating disk model along the major axis. The dotted gray horizontal line shows the position of the systemic velocity that divides the major-axis PV diagram into regions A1 and A2, while the dotted gray vertical lines indicate the center dividing A1 and A2 into two regions, l and r. The ith representative pixels used for the computation of Pmajor are shown in the regions A1 and A2, respectively. The blue dotted contours enclose the 20% brightest pixels, and the yellow crosses are their flux-weighted centroids. The black plus indicates the outermost radius used for the extraction of the kinematic parameters, and the solid orange lines are Vlos, out, the average values of the galaxy line-of-sight velocities. The double arrow indicates ΔV, the extension along the velocity axis for one of the peak distributions. The major-axis PV diagrams from the high S/N, low-resolution mock data of the disk Lantana and merger Adenia are shown in the central and right panels.

      

    

  
    
      Fig. 15. 
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        PV parameters described in Sect. 7.1 as a function of the independent resolution elements along the semi-major axis (Appendix A for details).

      

    

  
    
      Fig. 16. 
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        Importance of the different PV parameters for the disk/merger classification. The fractional importance is computed for the different parameters (definitions in Sect. 7.1) by constructing a decision tree classifier to distinguish between disks and mergers. The decision tree uses our sample of 84 galaxies with different resolutions and S/N, using 70% (30%) of the data for training (testing), resulting in a R2 score of 84%.
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