
    
      Fig. 3. 
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        Correlations between the parameters extracted from mock SDSS photometric observations for galaxies at 40 Mpc and the ex situ stellar mass fraction of galaxies. The grey dots are TNG100 galaxies; the black solid and dashed curves are the running median and the ±1σ scatter of the TNG100 galaxies. The blue symbols are for EAGLE galaxies. The Spearman’s rank coefficient(ρ) of each correlation is labelled in the figure.

      

    

  
    
      Fig. 5. 
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        Model predicted fexsitu vs. the ground truth. The different panels are models trained and validated by TNG100 and EAGLE in the top, and cross-validated with each other in the bottom, all with the combined parameters Sub0. For each column we show the one-to-one comparison in the top panel: r is [image: equation]; σ(Δfexsitu) is the scatter of residual Δfexsitu = fexsitu, predicted − fexsitu, truth; the solid black line marks y = x; and the dashed black line represents ±1σ(Δfexsitu) scatter. The insets show the histogram of Δfexsitu. In the bottom panel, we show the residual Δfexsitu as a function of galaxy fexsitu, truth: the red solid and dashed curves respectively show the running median and ±σ(Δfexsitu) scatter.

      

    

  
    
      Fig. 7. 
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        Parameters derived from mock images vs. fexsitu for galaxies placed at different distances and with SDSS-like observations. In each panel the black curve represents galaxies at 40 Mpc and without observational noise; the blue, green, yellow, and red curves represent galaxies with observational noise and placed at 40, 200, 400, and 600, respectively. The solid curves are running median and the dashed curves are ±1σ scatter.

      

    

  
    
      Fig. A.1. 
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        Six cases of galaxies with ongoing mergers, with their subhalo ID labelled at the top.

      

    

  
    
      Fig. B.1. 
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        Correlation of ex situ stellar mass fraction fexsitu with morphological parameters. The figure is similar to Figure 3, but with the morphological parameters derived from the clean images without observational noise. The black, blue, and red solid curves are running median for TNG100, EAGLE, and TNG50 galaxies; the dashed curves represent the ±σ scatter.

      

    

  
    
      Fig. B.2. 
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        Model predictions vs. ground truth, similar to Fig.5, but making predictions for TNG50 galaxies with clean images.

      

    

  
    
      Fig. C.1. 
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        Model predictions vs. ground truth, similar to Fig. 5. Left panel: Model trained by TNG100 galaxies with i = 80o − 90o, but making prediction for a sample composed of 80% galaxies with i = 80o − 90o and mixed with 20% with i = 60o − 80o. Right panel: Model trained and validated by TNG100 galaxies randomly projected between i = 0o − 90o.
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