
    
      Fig. 3. 
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        Edge-on FP at different redshifts for the Illustris-1 and IllustrisTNG-100 datasets. All panels with red dots are for Illustris-1, and all panels with blue dots are for IllustrisTNG-100. In each panel we show the redshift z, the total number N of galaxies, and the coefficients a, b, c of the FP and the dispersion Δ around it. The low mass limit of the galaxies is log(Ms/M⊙) > 7. The dotted lines mark the one-to-one relations. The black solid line (when present) is the fit of the FP. In the group of panels at the top side, the FP at z = 0 is supposed to hold also at all other redshifts, while in the group of panels at the bottom side the FP varies according to the redshift. See the text for all other details.

      

    

  
    
      Fig. 5. 
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        Coefficients of the FP at different redshift for Illutris-1 (left panel) and IllustrisTNG-100 (right panel). The coefficients are obtained from 500 fits of the FP created with a random sample of 200 galaxies. The color of the dots indicate the values for different range of masses: red dots (log(Ms/M⊙) > 11), blue dots (log(Ms/M⊙) > 10), green dots (log(Ms/M⊙) > 9), black dots (log(Ms/M⊙) > 8), magenta dots (log(Ms/M⊙) > 7).

      

    

  
    
      Fig. 7. 
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        Scatter Δ around the FP for different sources data and different definitios of Δ. Left panel: scatter around the FP for Illutris-1 (upper panel) and IllustrisTNG-100 (lower panel) obtained from simulations. The dots of different colors mark the values of the scatter obtained for different range of masses: red dots (log(Ms/M⊙) > 11), blue dots (log(Ms/M⊙) > 10), green dots (log(Ms/M⊙) > 9), black dots (log(Ms/M⊙) > 8), magenta dots (log(M/ M⊙) > 7). The colored lines give the average scatter across time for each mass sample. The Δ’s are calculated according Eq. (5). Right panel: scatter around the FP for Illustris-1 (red dots) and IllustrisTNG-100 (blue dots) at different redshift. In this case the scatter is obtained from the difference of the measured log(Re) and the value calculated using the expression of the FP with fixed coefficients given by the sample at z = 0 with masses larger than 1010 M⊙. The Δ’s are calculated according Eq. (7). The upper and lower panels show the scatter for the two samples of models with different low mass limit.

      

    

  
    
      Fig. 10. 
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        Edge-on FP and its projections for galaxies with masses greater than log(Ms/M⊙) > 7. Left panel: sample at z = 0 for WINGS (black dots), Illustris-1 (red dots) and Illustris TNG (blue dots) and β in the interval −5 < β < 0. Right panel: same as in the left panel but for 50 < β < 200.

      

    

  
    
      Fig. 12. 
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        Relation between 1 − 2A′/A and log(Ms). The less massive galaxies progressively deviate from the “full virialization” condition.

      

    

  
    
      Fig. 11. 
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        β − Ie relation for the Illustris-1 galaxies at four different redshift. Note the progressive increase of β and the average decrease of Ie when z = 0 is approached.

      

    

  
    
      Fig. 13. 
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        Edge-on FP and its projections for galaxies with masses greater than log Ms/M⊙ > 10. Left panel: sample at z = 0 for WINGS (black dots), Illustris-1 (red dots) and Illustris TNG (blue dots) and β in the interval 5 < β < 10. Right panel: same as in the left panel but for −20β < −10.

      

    

  
    
      Fig. 14. 
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        Edge-on FP and its projections for galaxies with masses greater than log Ms/M⊙ > 10. Left panel: sample at z = 0 for WINGS (black dots), Illustris-1 (red dots) and Illustris TNG (blue dots) and β in the interval −10 < β < −5. Right panel: same as in the left panel but for −5β < 5.

      

    

  
    
      Fig. 15. 
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        Edge-on FP and its projections at z = 0. Left panel: sample of WINGS at z = 0 (black symbols), and the samples of Illustris-1 (red symbols) and Illustris TNG (blue symbols) at z = 0. All galaxies with mass log(Ms/M⊙) > 7 and β > 0 are considered. Right panel: same as in the left panel but for β < 0; galaxies are indicated by open squares with the same color code.

      

    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
        Edge-on FP and its projections at z = 1. Left panel: sample of WINGS at z = 0 (black symbols), and the samples of Illustris-1 (red symbols) and Illustris TNG (blue symbols) at z = 1. All galaxies with mass log(Ms/M⊙) > 7 and β > 0 are considered. Right panel: same as in the left panel but for β < 0; galaxies are indicated by open squares with the same color code.

      

    

  
    
      Fig. 20. 
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        Distribution on the FP and its projection planes of galaxies with different star formation rates (SFR) in units of M⊙ yr−1 and any value of β in the interval −1000 < β < 1000. Two groups of models characterized by different values of SFR are shown. In each group of panels are shown the FP at top left plus three projections planes as indicated. The black points are the WINGS data, the red and blue points the Illustris-1 and IllustrisTNG-100 model galaxies, respectively. The lower mass limit of galaxies is log(Ms/M⊙) = 7). The redshift is z = 0. Left panel: SFR in the range 0 < SFR < 1. Right panel: SFR in the range 1 < SFR < 5.

      

    

  
    
      Fig. 23. 
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        mutual dependence of the derivatives of β with respect to all the structural parameters.
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