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        Three-dimensional radial distributions of the mass (upper panel), age (middle panel), and metallicity (lower panel) of stars with circularity parameters satisfying ϵ* > 0.5 (blue lines) ϵ* < −0.5 (red lines) for G11 at z = 0.5 (epoch &#Xtextcircled;d). We also plot at the top the corresponding scale with respect to the effective radius. Shaded areas indicate the dispersion. Epoch &#Xtextcircled;d happens 1.2 Gyr after the total removal of the pre-existing disk at &#Xtextcircled;c. During this time, the star formation is very low, and the new stars mainly formed at the interface of the inner disk and the new accreted one. This explains the “V-shape” seen in the distribution of the stellar age of counter-rotating stars within 5 kpc.

      

    

  
    
      Fig. 10. 
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        Estimation of the percentage of cold gas with ϵg > 0 converted into stars during the replacement of the inner gas disk, which preceded the formation of the gas-versus-stars counter-rotating disks, for all the studied galaxies. We also show the variations with respect to the stellar mass of the main galaxies (upper panel), the gas fraction fgas (middle panel) and V∗/σ, all quantities estimated just before the retrograde gas accretion phase. fgas and V∗/σ have been estimated both within one effective radius but the same trends are obtained when estimated within 5 Re. These plots first suggest that, during the removal of the pre-existing gas, on average, a higher fraction of cold gas is converted into stars rather than being expelled. Secondly, there is a clear correlation between the percentage of gas converted into stars and V∗/σ. The original morphology of galaxies therefore seems to impact the efficiency of the star formation during the compaction of the central gas component.

      

    

  
    
      Fig. A.1. 
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        Same as Fig. 4 but we have added here in the fourth row the time evolution of the distance (dHS)between the host (G70) and the satellite galaxy. This shows clearly the different passages at the pericentric distance and the time of the final plunge (TUniverse∼10.6 Gyr). Here again, we choose the z-axis of the cylindrical coordinate as the total AM vector direction of the stellar component estimated within one effective radius.

      

    

  
    
      Fig. A.3. 
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        Same as Fig. 7 but for G31. The trends are different than those from G11 since the star formation activity after the total replacement of the pre-existing gas is here more pronounced. And in this specific object, counter-rotating stars tend to be younger and very slightly more metal rich than co-rotating stars in the inner parts. Otherwise, counter-rotating stars tend to be younger and more metal rich in the inner parts than in the outer parts.

      

    

  
    
      Fig. A.4. 
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        Same as Fig. 4 but we have interposed here at the fourth row the time evolution of the distance separation between the galaxy satellite from the main galaxy, G31. We note that the evolution of Ψ estimated within five effective radii shows a completely opposite trend than the two other ones (i.e., < Re and < 2Re) after the merger as encompassing distant counter-rotating stars flip the average stellar AM.

      

    

  
    
      Fig. A.6. 
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        Same as Fig. 7 but for G31. Since G31 experienced a major merger, a large fraction of CR stellar disk (i.e., ϵ*< -0.5) is displayed in the outer parts. A clear signature of this is the higher fraction in mass of counter-rotating stars in the outer parts with respect to co-rotating stars (upper panel, red line). Other potential signatures lie in the mean age and mean mellaticity of counter-rotating stars with constant values at larger radius (here r> 4 kpc). We note that the mean metallicity of log(Z/Z⊙)∼-0.25 is proved to match with the mean metallicity of the satellite prior the merger event.

      

    

  
    
      Fig. B.4. 
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        Same as Fig. 5 but for G23, G45, G2 and G30. Here, however, we do not show the time evolution of the stellar mass and the mean circularity parameters for stars and gas.
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