

    


    
      Fig. 14. 
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        Schematic view of the expected effect of CMOD on photometric determinations of the stellar mass of the bulge M⋆, B. The black curve shows the cumulative fraction of M⋆, B as a function of lookback time, whereas solid blue and magenta curves the values expected from image decomposition in the V and H band for purely stellar galaxy models (cf. Fig. 2). The orange-dashed curve qualitatively delineates the additional effect that massive SF clumps forming out of VDIs could have on M⋆, B determinations: in redshift intervals where strong emission lines fall within the H filter transmission curve (e.g., at z = 1.5 in the case of Hα+[N II]; gray-shaded areas) the surface brightness in the disk periphery is differentially enhanced relative to that in the SF-quenched galaxy center. One consequence of this is the over-subtraction of the disk from the galaxy, leading to the under-estimation of the net luminosity (and M⋆, B) of the bulge (P22). This would translate to a flattening of the M⋆, B growth curve in discrete z intervals, possibly prompting the conclusion that bulge formation proceeds in major waves (cf. Sect. 2.2 and Fig. A.8).

      

    

  
    
      Fig. 16. 
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        Illustration of the impact of CMOD on the morphology of higher-z galaxies. a: true-color composite image of Mrk 1172 (D = 172.2 Mpc) from the Dark Energy Camera Legacy Survey (DECaLS; Dey et al. 2019), combining exposures in the g, r and z filters. b: Hα map of the galaxy obtained with PORTO3D from archival MUSE data within the rectangular area in panel a. The ETG is devoid of nebular emission, contrary to the faint dI NE of it (cf. Lassen et al. 2021), c and d: V′ images simulated for z = 0 and z = 2 following the procedure in Sect. 4 and displayed between 22 and 29 mag/▫″ (the saturated white area at the center of the ETG reaches a μV ∼ 18.6 mag/▫″), e: V′ surface brightness within a 3″-wide pseudo-slit crossing the center of the ETG and the dI at a position angle of 28°. The reduced surface brightness of the ETG at z = 2 (red curve) is by ∼4.4 mag fainter than its true (rest-frame) value, whereas the dI only suffers a modest dimming by 1.5 mag. Thus, although the rest-frame central V surface brightness of the ETG is by 3.7 mag higher than that of the dI, both galaxies appear almost equally bright at z = 2.

      

    

  
    
      Fig. 11. 
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        SBPs of NGC 0309 in V′, I′ and H′ computed from simulated images at z = 0, 0.3, 0.5, 0.8, 1.5 and 2. The lower panels show the difference (in mag) between the ObsF and rest-frame μ′. Consistently with the evidence from Fig. 9, the bulge (R⋆ < 10″) fades to invisibility for z > 0.8 in V′ whereas the disk suffers only a modest dimming. The situation is different in the H′ band where both bulge and disk get brighter with increasing z.

      

    

  
    
      Fig. 10. 
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        EW(Hα) map of the nearby spiral galaxy NGC 0309 (D = 75.8 Mpc) displayed in the range between 3 and 80 Å. The EW(Hα) map has been obtained from IFS data from the Calar Alto Legacy Integral Field Area (CALIFA) survey (Sánchez et al. 2012; García-Benito et al. 2015) through their processing with the pipeline PORTO3D (Papaderos et al. 2013; Gomes et al. 2016), as detailed in BP18. Contours delineate the stellar surface density, Σ⋆, in M⊙ kpc−2 on a logarithmic scale from 8.2 to 9.3 in increments of 0.1 dex. The horizontal bar corresponds to a projected linear scale of 5 kpc. The EW(Hα) morphology of NGC 0309 is typical of massive local LTGs with an old SF-quenched bulge immersed within an extended star-forming disk (e.g., Catalán-Torrecilla et al. 2017; Belfiore et al. 2018; Breda 2019; Kalinova et al. 2021).

      

    

  
    
      Fig. B.3. 
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        Photometric quantities for synthetic galaxies that consist of a bulge and a disk forming according to the τ0.5+contSF (left column), τ1+τ5 (middle column) and τ1+iB (right column) model (cf. Fig. A.1). Results from EvCon and single-age simulations are shown, respectively, with thin solid and dotted curves. Thick curves show rest-frame values in V (green) and H (gray), as obtained from EvCon models. Simulated galaxies in the first two columns comprise only stellar emission, whereas those in the right-hand column additionally include nebular emission.
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        Synthetic B-band SBP for a spiral galaxy that consists of a bulge and a disk (see labels on the upper right) with structural properties typical of high-mass LTGs in the local Universe.

      

    

  
    
      Fig. A.5. 
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        Predictions from EvCon models for SEDs including nebular emission (solid curves) and purely stellar SEDs (dashed curves) for the parametric SFHs in Fig. A.1. Zero intrinsic extinction and attenuation by the intergalactic medium have been assumed throughout. a: Variation δμ′ (U mag) of the reduced surface brightness μ′. The arrow and bullet mark the z at which the Lyα (1216 Å) line and the LyC edge (912 Å) enter the blue edge of the U filter (1.508 and 2.34, respectively). b: bulge-to-disk surface brightness contrast δμBD (U mag) when assuming the contSF SFH scenario for the disk. c: ObsF U-B color. The evolution of the rest-frame color for the contSF and τ0.5 SFH scenario is shown by the purple solid and dotted curve, respectively). d: ObsF bulge-to-disk color contrast in U-B. The meaning of panels e–h is analogous.

      

    

  
    
      Fig. A.8. 
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        Enhancement δμ (mag) of broadband V, R, I and K magnitudes due to nebular (line and continuum) emission vs. EW(Hα) (Å). The left-hand panel shows a close-up view within 60≤EW(Hα) (Å)≤340 whereas determinations for an EW(Hα) of up to 1600 Å are shown in the right-hand panel. Symbols and lines in the left-hand panel have the same meaning as in Fig. A.7. Curves in the right-hand panel show polynomial fits in the range 60≤EW(Hα) (Å)≤1600 for predictions referring to continuous SF and a metallicity Z⊙/5 (cf. Table A.1).

      

    

  