
    
      Fig. 3. 
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        The distribution of the β parameter. Upper panel: histogram of the β solutions derived from Eq. (14) for the real ETGs (black line) compared with the distribution derived for the galaxies of the Illustris-1 simulation when β is calculated looking at the variation in luminosity and velocity dispersion in two close redshift epochs (z = 0.2 and z = 0). Lower panel: histogram of the β solutions derived from Eq. (14) for the real ETGs (black line) and the Illustris-1 galaxies (red line) that are close to the virial equilibrium. The solid black line gives the average value of β.

      

    

  
    
      Fig. 5. 
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        Histogram of the β solutions derived from Eq. (14) for the real ETGs (black line) of WINGS, the Illustris-1 galaxies (red line) that are close to the virial equilibrium, and the Illustris-TNG galaxies (blue line) in the same condition. The three histograms are qualitatively similar, thus confirming that our analysis depends little on the choice between the two theoretical databases.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Ie − Re plane for the WINGS and Illustris-1 data. The black and red arrows show the direction of motion of the WINGS galaxies in this plane for large negative and positive values of β. The green and blue arrows are those of Illustris-1 for negative and positive values of β. In the plot only 1/10 of the Illustris-1 galaxies are used in order to distinguish the objects with different β values moving in different directions.

      

    

  
    
      Fig. 10. 
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        Ie − σ plane. Symbols and colors as in Fig. 6.

      

    

  
    
      Fig. 11. 
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        Ie − σ plane for WINGS and Illustris-1. Symbols and colors as in Fig. 7.

      

    

  
    
      Fig. 12. 
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        The log(Re)−log(Ms) plane for the WINGS galaxies. Symbols and colors as in Fig. 6.

      

    

  
    
      Fig. 13. 
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        The log(Re)−log(Ms) plane for WINGS and Illustris-1 galaxies. Symbols and colors as in Fig. 7.

      

    

  
    
      Fig. 14. 
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        Histograms of the values of the calculated FP coefficients a (top), b (middle), and c (bottom). In each panel the histogram of the coefficient (blue line), the average value (vertical black line), and the median (vertical red line) are shown. In the case of the b coefficient, which does not depend on β, the average and the median are the same (the black and red vertical lines coincide). The dashed gray regions give the intervals of the FP coefficients found by fitting the distribution of ETGs in the log(σ)−log(Ie)−log(Re) space.

      

    

  
    
      Fig. 15. 
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        Magnitude vs. age relationships for SSPs of different metallicity (in different colors): MB (top) and MV (bottom). From top to bottom the metallicity is Z = 0.0001, 0.001, 0.010, 0.019, 0.040, and 0.070. The black dotted lines are the mean values of MB and MV over the metallicity.

      

    

  
    
      Fig. 16. 
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        Star formation rate histories of models with MB(TG) equal to 106, 108, 1010, and 1012 M⊙ (black, blue, green, and red, respectively), and with variable [image: equation] (solid lines) and [image: equation] (dashed lines, the reference case).

      

    

  
    
      Fig. 20. 
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        B-luminosity–radius relation (LBRRs) of our model galaxies with MB(TG) equal to 106, 108, 1010, and 1012 M⊙ (from bottom to top). For each mass two lines are shown: one with the original radii (dashed black line) and the case with the radii decreased by a factor of 4 (line made of filled black squares; see text). The models are compared both with observational data from Burstein et al. (1997) from GCs (magenta dots) to Dwarf Galaxies (blue dots), to ETGs (red dots), GCGs (light blue dots), and the ETGs by Bernardi et al. (2010, red dots, which overlap the previous ones). The agreement for the smaller radii case is soon evident (see the text for more details).

      

    

  
    
      Fig. 23. 
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        Ie − Re plane of our model galaxies compared with the observational data of Burstein et al. (1997). The color-coding of the data is the same as in previous figures. There are two groups of models. The black thin dashed lines are models with original radii, while the thick lines made of filled black squares are those with the radius decreased by a factor of 4 and the specific intensity Ie increased by a factor of 16. The galaxy mass is MB(TG) equal to 106, 108, 1010, and 1012 M⊙ (from left to right). Along each line the time runs from zero to present age (from top to bottom). The formation redshift of all the models is zfor = 10.

      

    

  
    
      Fig. 24. 
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        The mutual relationship between β and [image: equation]. Left panel: [image: equation] − β relation of our models (left panel) evolved without galactic winds. All the relationships are nearly identical passing from models with large radii to those with smaller radii (by a factor of 4), and the corresponding solutions of the equations for β and [image: equation], and finally changing only the photometric passband in use. The relationships seem to depend only on the galaxy mass. Right panel: [image: equation] − β relation for the artificial galaxies of Illustris-1. Each color corresponds to a different redshift epoch: green (z = 4), blue (z = 3), yellow (z = 2.2), brown (z = 1.6), magenta (z = 1.0), dark gray (z = 0.6), red (z = 0.2), and light gray (z = 0).

      

    

  
    
      Fig. 25. 
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        Luminosity LB/L⊙ vs. velocity dispersion σ (in km s−1) relation of our model galaxies. For each mass (labeled MB(tG), as indicated) three relations are shown: (1) original models with no revision of the radii (lines made of filled black squares); (2) models whose luminosity is derived from the [image: equation] relation with the original β and [image: equation] (curves made of red squares) together with the linear fit limited to the descending branch of each curve (black solid lines); (3) models in which the radii have been revised and new values of β and [image: equation] are calculated (green curves). In each case the luminosity–sigma relation bends past the stage that roughly corresponds to the maximum stellar activity. From this stage the luminosity and velocity dispersion decrease (see text for details). The inset shows the case of MB(tG) = 1010 M⊙ for the sake of clarity. The models are compared with the data by Burstein et al. (1997) from GCs to GCGs; the same color-coding as in the previous figures is used.

      

    

  
    
      Fig. 27. 
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        The Ie − Re plane of our model galaxies with different formation redshift zf, namely 10, 5, 3, 1 and 0.5. The four green points of different colors are the present-day stage of model galaxies whose existence began at redshifts from 0.5 to 5. The effect is quite small.

      

    

  
    
      Fig. 30. 
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        Data and theoretical models for the β − IeV plane. Data from the different sources are plotted: (i) Burstein et al. (1997, light blue). Three sequences are seen: GCGs and GCs, ETGs (no evidence of star formation), LTGs and DGs (evidence of ongoing star formation). By construction, these data are well behaved with no evidence of dispersion. (ii) WINGS data (red squares) showing large dispersion in both coordinates, log Ie is always positive, and β can be very large both positive and negative. (iii) ETGs of Bernardi et al. (2010, open green circles), but limited to z ≤ 0.02. The Illustris-1 model galaxies are indicated by the blue dots; their distribution closely mimics that of the observational data. Finally, the long dashed red line shows the present-day position on the β − Ie plane of our models for the reference case (with τ = 1 Gyr, zf = 10, and no galactic winds). This line coincides with the lower border of the Illustris-1 distribution in the β > 0 hemi-plane.

      

    

  OEBPS/aa45057-22-eq28.gif





OEBPS/aa45057-22-eq24.gif
MR,





OEBPS/aa45057-22-eq38.gif





OEBPS/aa45057-22-eq34.gif
AP +2log(Ly) + B =0
A8 +log(Ll) + Br






OEBPS/aa45057-22-eq36.gif
L,





OEBPS/aa45057-22-eq48.gif
L,





OEBPS/aa45057-22-eq44.gif
L,





OEBPS/aa45057-22-eq47.gif
L= L,o"





OEBPS/aa45057-22-eq40.gif
L,





OEBPS/aa45057-22-eq42.gif





OEBPS/aa45057-22-eq50.gif
L,





OEBPS/aa45057-22-eq55.gif
Ms(fG)
= M et/
Ma () = oo Craro L~ e





OEBPS/aa45057-22-eq58.gif
M.O®) 1 R@
Mo() — 27 Ro@)






OEBPS/aa45057-22-eq57.gif
t t
W(r) o —exp (7—)-
T T





OEBPS/aa45057-22-fig15_small.jpg





OEBPS/aa45057-22-eq54.gif
Melle)
M = o Tool





OEBPS/aa45057-22-fig6_small.jpg





OEBPS/aa45057-22-eq66.gif





OEBPS/aa45057-22-eq68.gif





OEBPS/aa45057-22-eq63.gif
R = 0.9 Ss(ns) (25 L5\"( Mp \'" 4 .
034 )\ J\ 7 ) o2y ) (U +zp





OEBPS/aa45057-22-eq64.gif
m % = (=0.223z; +0.375) log Mp + (3. 1383, — 3.430)





OEBPS/aa45057-22-eq70.gif





OEBPS/aa45057-22-eq72.gif
dMg(r) _— dM,(r) _
a A

M) My (1)
M)

Kt
} My (1) = DMy ()"





OEBPS/aa45057-22-fig2_small.jpg





OEBPS/aa45057-22-eq73.gif





OEBPS/aa45057-22-fig3.jpg
0.25

02 B B=AL/Ac WINGS ]
015 _ llustris 3
z - E
0.1 =
o ;J _i
0 C 1 .

~100 0 100

B

02 — 1" """
0.2 ; Analytic ﬁ WINGS é
0.15 é_ Ilustris _;
Zz, C .
0.1 - 3
i :ﬁ—:ﬁﬂ E
o A i

100

\
—
o
o
o





OEBPS/aa45057-22-eq76.gif





OEBPS/aa45057-22-eq75.gif





OEBPS/aa45057-22-eq131.gif
L,





OEBPS/aa45057-22-fig5.jpg
N/ NTot

IIITlIIIIIITTIIIITIlTI

WINGS
Mustris—1

Ill

IIII|IIII|IIII|IIII|TI

|
WINGS

Mustris— TNG

IIII|IIII|IIII|I

100





OEBPS/aa45057-22-eq81.gif
My = 1.9751logt — 14. 886.





OEBPS/aa45057-22-eq80.gif
My =2.56110gr — |/.841,





OEBPS/aa45057-22-eq83.gif





OEBPS/aa45057-22-fig9.jpg
log(R,[pc])

4.5

T T T T ‘ T T T T T T T T | T T

L B>0 >0 ]
L B<0 g<0 ]
N /V//’ 7
- \\\ .
\|
1 1.5 2 2.5

log{o[km s71])





OEBPS/aa45057-22-eq139.gif
L,





OEBPS/aa45057-22-fig4_small.jpg





OEBPS/aa45057-22-eq87.gif





OEBPS/aa45057-22-eq86.gif





OEBPS/aa45057-22-eq92.gif





OEBPS/aa45057-22-eq91.gif





OEBPS/aa45057-22-fig10.jpg
([z-2d®1]7) 6o

log{e[km s7'])





OEBPS/aa45057-22-fig11.jpg
log(le[Lope2])

T T T | T T T T
B>0 >0
B<0 <0 -

log{o[km s71])






OEBPS/aa45057-22-eq99.gif
L,





OEBPS/aa45057-22-eq96.gif
L= L,o"





OEBPS/aa45057-22-eq97.gif
L,





OEBPS/aa45057-22-fig23_small.jpg





OEBPS/aa45057-22-fig21.jpg
(ody) (%¥) So7 |

Log (¢) (km/s)





OEBPS/aa45057-22-fig23.jpg
in pc

)

Log(R





OEBPS/aa45057-22-fig25.jpg
Log L/Lg






OEBPS/aa45057-22-eq100.gif
L,





OEBPS/aa45057-22-fig24.jpg
Loa(L’ )

20 T 17T

-10 0

10

g

log(l."5)

e e e e e e e B
0+
L \\\\
L ;y‘\
\)\
\.
0r \
,10_
_20 IR A
-10 0 10

f

T T






OEBPS/aa45057-22-eq101.gif
L,





OEBPS/aa45057-22-eq107.gif
Lp/Le = Lyo”





OEBPS/aa45057-22-eq123.gif
L,





OEBPS/aa45057-22-eq129.gif
L,





OEBPS/aa45057-22-eq125.gif





OEBPS/aa45057-22-eq113.gif
Lp/Le = Lyo”





OEBPS/aa45057-22-eq118.gif
L= L,o"





OEBPS/aa45057-22-eq114.gif
Egn(t) = Eg(f)sny + Ewn()sn + EplE)w,





OEBPS/aa45057-22-eq9.gif
L= L,o"





OEBPS/aa45057-22-eq4.gif
L(t) = L, (t)a (1) (1),





OEBPS/aa45057-22-eq5.gif
L,





OEBPS/aa45057-22-eq7.gif
L= L,o"





OEBPS/aa45057-22-eq1.gif
L= L,o"





OEBPS/aa45057-22-eq3.gif
L,





OEBPS/aa45057-22-fig13_small.jpg





OEBPS/aa45057-22-fig28_small.jpg





OEBPS/aa45057-22-fig8_small.jpg





OEBPS/aa45057-22-fig12_small.jpg





OEBPS/aa45057-22-fig29_small.jpg





OEBPS/aa45057-22-eq12.gif
L= L,o"





OEBPS/aa45057-22-eq11.gif
L=1L
Ll ()a?'"





OEBPS/aa45057-22-eq14.gif





OEBPS/aa45057-22-fig11_small.jpg





OEBPS/aa45057-22-eq10.gif
L= L,o"





