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        Mean effective surface brightness ⟨μ⟩e versus effective radius Re for the Sérsic components of EFIGI E and cD galaxies, and for the bulges of lenticular and spiral types with Inclination ≤ 2, all derived from the Sérsic bulge and exponential disk decompositions, in the g band. The purple points in the 2 upper left panels represent the same relation for the E, cD and dE galaxies modeled as a single Sérsic profile. In the upper-left panel are shown the linear fits of ⟨μ⟩e as a function of Re for the Sérsic components and single-Sérsic fits to elliptical galaxies in black and blue respectively, as well as the Kormendy (1977) relation, in green. The fit to the E Sérsic component (in black) is repeated in solid gray in the other panels, with the dashed lines showing the same line offset by ±3 times the rms dispersion in ⟨μ⟩e around the fit for the E types. The color of the points represent the bulge-to-total luminosity ratio in the g band B/Tg. Almost all bulges of types S0− to Sb are within 3σ of the linear fit to the E Sérsic components. Later types progressively shift to smaller effective radii and lower values of B/Tg, as well as dimmer effective surface brigthnesses than what would be expected from the Kormendy relation at these radii.
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        Distribution of the g − r absolute color of the EFIGI bulges (or Sérsic component) for each Hubble type (with Inclination ≤ 2). The black dashed line represents the mean color by type and its associated error. Bulge color is overall stable with most bulges in the 0.5–0.9 range. There is a 0.17 mag reddening between lenticulars and intermediate spirals (Sbc), which could be due to dust reddening, as it is more frequently present in large amounts in these galaxies. This effect decreases for Scd types, with some bluing possibly being present for the bulges of Sd and later types, compared to the lenticular and early spirals.
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        Size–luminosity relations for elliptical, cD, cE and dE galaxies, and bulges of lenticulars and spirals. Left: size–luminosity relation for the single-Sérsic fits to the E, cD, cE and dE galaxies color-coded by type (with effective radius and absolute magnitude as measures of the size and luminosity respectively), and their corresponding linear fits. A second order fit for E galaxies (thick dark red line) is also plotted. Right: size–luminosity relation for the Sérsic components of E and cD types and the bulges of lenticular and spiral types with Inclination ≤ 2. The color of the points represent B/Tg, the bulge-to-total luminosity ratio in the g band. The solid black line is the second degree polynomial fit to all points. In both panels, the dashed gray lines are the historical fits from Binggeli et al. (1984), using the intercepts defined in the text.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Central surface brightness μ0 versus scale-length h for the disk (or exponential) component of the different Hubble types. The linear fit obtained for E and cD types (upper left panel) is shown in all panels as solid lines, along with the parallel dashed lines at ±3 times the rms dispersion in μ0 around the fit. Points are color-coded with the g − r color of the disk (or exponential) component. For all lenticular types as well as early and intermediate spirals up to Scd, h is correlated with μ0 with different intercept values, but a common slope would be an acceptable approximation to each distribution. For Sdm and Sm late-type spirals, the distribution is more dispersed.

      

    

  
    
      Fig. 11. 
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        Effective disk radius versus absolute g magnitude for the EFIGI disk (or exponential) components. The color of the points correspond to groups of Hubble type. Dashed gray lines are iso-μ0 lines, of slope −0.2, which for an exponential profile corresponds to a disk luminosity scaling as [image: equation]. They allow to see that disks span ∼6 dex in central surface brightness at all magnitudes. The solid lines are ODR fits: three linear models for disks of types E-cD, S0-Scd and Sd-Im, in purple, red and blue respectively, whereas the black line is the second degree polynomial fit of log he as a function of Mdisk, g for all disks. The size–luminosity relation is close to an iso-surface brightness growth for lenticulars as well as early and intermediate spirals, but there is a tail of faint disks for (dimmer) late-type spirals and irregulars with a larger size than earlier spirals at these faint magnitudes, for M > −19.

      

    

  
    
      Fig. 12. 
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        Dispersion around the size–luminosity relations for the EFIGI exponential and disk components from Fig. 11. Left: variation of the rms dispersion in the logarithm of the ratio between the actual disk effective radius he and the fitted value he, fit as a function of disk magnitude Mdisk, g around the size–luminosity relations plotted in Fig. 11 for EFIGI galaxies, as a function of the mean disk magnitude in 1.5 or 3 mag intervals. The dispersion around the second degree fit is shown as black points, and that around the linear fit to Sd-Im types only as blue points (and calculated only for Mdisk, g > −20.5). The resulting dispersion values are fitted with a second degree polynomial (black), and a linear regression (blue) respectively. In both cases, the estimated dispersion increases for fainter disks. Right: histogram of he/he, fit for the size–luminosity relation for all disks of EFIGI lenticulars and spirals as well as irregulars. In order to account for the increasing dispersion around the fit seen in the left panel, the values of log(he/he, fit) are divided by the dispersion in the magnitude bin in which they lie, then renormalized to the average over the values for all magnitude intervals.

      

    

  
    
      Fig. 13. 
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        Spatial density of disk effective radius for EFIGI morphological types grouped as S0−-Sab, Sb-Sdm, Sm-Im (the effective radii of single-Sérsic fits are used for the Im), compared to the expected density from the bi-variate luminosity-disk radius function proposed by de Jong & Lacey (2000) for a sample of ∼1007 Sb-Sdm galaxies. For each magnitude interval, its mean magnitude is used to derive the plotted analytical curve.

      

    

  
    
      Fig. 14. 
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        Bulge-to-total luminosity ratio in the g band B/Tg from the bulge and disk decomposition of all EFIGI galaxies with Inclination ≤ 2 as a function of Hubble Type. The color of the points represent the effective radius Re of the bulge (or Sérsic component for E and cD types). The black dashed line shows the geometric mean value per type, and the vertical bars the estimated uncertainties in this mean (see text for details). There is a correlation between Hubble type and B/Tg with the latter increasing sharply along the sequence toward earlier types. However, there is also a significant dispersion of B/Tg within each type, ranging from ∼0.25 dex for lenticulars to almost 1 dex for late-type spirals, with the other trend that larger B/Tg correspond to larger bulge Re overall, as well as within each type.

      

    

  
    
      Fig. 15. 
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        Distributions of the effective radius Re of the bulge (or Sérsic) component (left) and he of the disk (or exponential) component (right) from the bulge and disk decomposition of all EFIGI galaxies with Inclination ≤ 2, as a function of Hubble Type. The black dashed lines represent the geometric mean value for each Hubble type, and the vertical bars the estimated uncertainties on this mean (see Sect. 4.7.1 for details). In the left panel points are color-coded with the bulge-to-total ratio in the g band B/Tg, except for the gray dots, corresponding to the single-Sérsic profile modeling. In the right panel, Im sizes are derived from their single-Sérsic profile modeling, and the points are color-coded with the EFIGI Visible Dust attribute, which suggests that the lower radii measured for Sb galaxies compared to adjacent types are likely due to strong dust extinction.

      

    

  
    
      Fig. 16. 
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        Distributions of the effective radius Re of the bulge (or Sérsic) component (left), and he of the disk (or exponential) component (right) of all types of EFIGI galaxies with Inclination ≤ 2, as a function of the bulge-to-total ratio B/Tg in the g band, identified in Quilley & de Lapparent (2022) as a tracer of Hubble type. Both panels are color-coded with the Hubble type of the galaxy, with subplots corresponding late (spiral and Im) types on the left, and to early (E and S0) types on the right. The corresponding ODR fits are plotted in each panel. The indicative positions in B/Tg, Re and he for the Sd, Sdm, and Sm types are added in both panels (see text for details). For the Im types (added in the right panel), the effective radii from the single-Sérsic modeling are added at an arbitrary small B/Tg value (see text). These graphs show that for spiral types, Re increase strongly with B/Tg, whereas there is only a weak increase in he with B/Tg. S0 and E galaxies have the highest B/Tg values, but only some of them actually have the highest Re or he, with a tail of S0 toward lower values encompassing ∼1 dex for both their Re and he. The smallest S0 Re correspond to the smallest Re of early spirals (left panel), and the smallest S0 he correspond to the intermediate he between those of the smallest disks (Sm types) and of the Im galaxies (right panel).
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