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Selection of galaxies in color and stellar mass. Top: g − r color – stellar mass diagram of the simulated galaxies in TNG50 and TNG100. Red sequence galaxies are selected above the tilted dashed line, in the mass range 1010.3 <  M*/M⊙ <  1012. Bottom: ETGs from recent IFS surveys as indicated. Most of the observed ETGs in this mass range fall in the same red sequence region.
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λe–ε(1 Re) diagrams for TNG and observed galaxy samples, in stellar mass bins. Top row: λ-ellipticity diagram for the sample of TNG50 and TNG100 ETGs selected by color and mass as in Fig. 3, observed along a random LOS. The galaxies are color coded according to their intermediate to major axis ratios p at 1 Re. Middle row: λ-ellipticity diagram for the TNG galaxies after the additional selection p(1 Re)≥0.6. Bottom row: λ-ellipticity plots for observed ETG samples as shown in the legend, including also late-type galaxies from the MANGA survey for comparison. Their λe and ε(1 Re) are as described in Sect. 3. The solid black line is the threshold separating fast and slow rotators as defined in Emsellem et al. (2011): [image: equation]. The magenta line shows the semi-empirical prediction for edge-on axisymmetric rotators with anisotropy parameter δ = 0.70εintr from Cappellari et al. (2007). After the additional removal of centrally elongated systems, the colour and mass selected TNG ETG samples give a good representation of the observed ETG samples in the λe–ε(1 Re)-plane, with the exception of the high-λe (> 0.7) S0 disks specific to the MANGA survey.
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Circularized effective radii, i.e. [image: equation], of the selected ETG samples in the TNG100 and TNG50 simulations as a function of stellar mass, and comparison with observations (bottom panel). The black curves show the median profile of the distribution of galaxy Re from all surveys and the 10th and 90th percentiles, in both panels. The dashed lines in the top panel indicate the resolution of the two simulations.
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Left panels: median triaxiality profiles for the fast rotators (top) and the slow rotators (bottom). The numbers on the left indicate the percentage of FRs or SRs populating each profile. The vertical dotted lines show r = 9 rsoft for TNG100 galaxies with M* ∼ 1010.3 M⊙, the solid lines show r = 9 rsoft for TNG100 galaxies with M* ∼ 1011 M⊙. At radii larger than these the profiles are not affected by resolution issues. Right panels: median of the stellar halo triaxiality distribution measured at 8 Re as a function of stellar mass. The shaded areas are contoured by the 25th and 75th percentiles of the distribution. TNG100 and TNG50 are shown separately, FRs are on top, SRs on the bottom. On average the triaxiality parameter increases with radius and with stellar mass. The FRs have increasing T(r) profiles, while SRs have either constant or decreasing profiles.
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Maximum measured photometric twist between 1 and 8 Re as a function of the halo triaxiality T(8 Re) for the TNG50 and TNG100 galaxies projected along a random LOS. FRs and SRs are shown with different symbols as in the legend. Smaller symbols are used to represent galaxies with ellipticity < 0.1, for which the errors on PAphot are large. The color-bar indicates the median ellipticity measured between 1 and 8 Re. The gray solid line shows the median of the photometric twist distribution as a function of T(8 Re); the shaded area encloses the 25th and 75th percentiles. The amplitude of the photometric twists in TNG galaxies is only weakly dependent on the triaxiality parameter.
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Left: median λ profiles for fast rotators (upper left) and slow rotators (lower left panel) in their edge on projection. The median profiles are built by binning the galaxies according to the shape of their λ profiles; see text. The shaded areas are bounded by the 25th and 75th percentiles of the distributions. The numbers on the left indicate the percentage of FRs or SRs populating each profile. Right: distribution of λ(8 Re) for the full sample, as a function of stellar mass. FRs and SRs are shown separately, as well as TNG50 and TNG100. FR galaxies show a large variety of λ profiles, whereas SRs have either constant or increased λ in the stellar halo. Overall the halo rotational support decreases at high stellar masses.
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Median Vrot/σ profiles for slow rotators (left) and fast rotators (right panels). Top: observations from Atlas3D and ePN.S. For the former we show median profiles and shaded areas bounded by the 20th and the 80th percentiles of the distribution. For the ePN.S galaxies we show individual profiles. Bottom: median profiles and 20%−80% distributions for the TNG50 and TNG100 ETGs, projected along a random LOS. Vertical and horizontal dashed lines are for guiding the eyes in comparing top with bottom panels. This shows that the average Vrot/σ profiles of the simulated ETGs are shallower than the observed profiles.
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V/σ ratio in the central regions compared with the V/σ at large radii. Top: V/σ(1 Re) versus V/σ(6 Re) for the ePN.S galaxies (left), TNG100 (middle), and TNG50 (right). Bottom: V/σ(3 Re) versus V/σ(8 Re) for TNG100 (left) and TNG50 (right). Different colors in the ePN.S sample mark the SRs (in red), the FRs with kinematic signatures for triaxial halos (i.e. with kinematic twists or misaligments, in green), and FRs with PAkin aligned with PAphot (in blue). The gray points stand for ePN.S FRs for which the measured Vrot/σ(⟨6 Re⟩) is a lower limit. For the simulated galaxies the different colors mark SRs, and FRs with different halo T(8 Re): FRs that have near-oblate halos (in blue); FRs with triaxial halos (in green); near-prolate FRs (in orange). The gray symbols show simulated galaxies with too few particles at 8 Re for measuring T. The size of the data points is proportional to the stellar mass. The gray dashed lines show the 1:1 relation. The TNG simulations reproduce the diversity of observed ETG halo kinematics and they echo the observed kinematic transitions between the central regions and outskirts of the FR galaxies, albeit at larger radii.



    

  
    
      Fig. 15. 
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Distribution of the misalignments Ψ = PAkin − PAphot at 1 Re as a function of the ellipticity for both TNG100 and TNG50 galaxies. Data points are color coded according to their intermediate to major axis ratio p(1 Re); open symbols are SRs, filled symbols are FRs. The solid lines show the scatter of the misalignments as a function of the ellipticity for the TNG galaxies, calculated on the mirrored (Ψ, −Ψ) data. The dashed lines show the scatter for the MANGA and Atlas3D galaxies. Red lines are for the SRs, blue lines for the FRs. The triaxiality of the IllustrisTNG FRs is consistent with the near-alignment of their kinematic and photometric position angles.



    

  
    
      Fig. 16. 
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Top: maximum kinematic twist measured between 1 and 8 Re as a function of the stellar halo triaxiality T(8 Re). FRs are shown in blue, SRs in red; both TNG50 and TNG100 samples are shown. The gray line and shaded band show the median of the twist distribution as a function of T(8 Re) and the 25th and 75th percentiles. Even though the majority of the TNG galaxies have small kinematic twists, high T galaxies are more like to display a kinematic twist. Bottom: distribution of the maximum kinematic twist for the TNG50 and TNG100 samples (green step histogram) compared with the ePN.S sample (hatched histogram). The filled green histogram shows the distribution of the TNG galaxies after their mass function is matched to that of the ePN.S sample; the gray histogram is the mass-matched TNG distribution convolved with a measurement error and is consistent with the data.



    

  OEBPS/aa38253-20-fig9_small.jpg





OEBPS/aa38253-20-fig21.jpg
p(r) - TNG100

.
o

=
o

e
NN

e
N

©
<

0.00 0.25 0.50 0.75
q(5Re) - TNG100

1.00

0.25 0.50 0.75
g(5Re) - TNG50

1.00





OEBPS/aa38253-20-eq5.gif





OEBPS/aa38253-20-eq6.gif
y = S Mitis
-

>, Mas






OEBPS/aa38253-20-fig14_small.jpg





OEBPS/aa38253-20-eq7.gif
2.0 MiReirei Vil

¥ MiReirein/ V2 + 07






OEBPS/aa38253-20-fig22.jpg
0'PO.O 10.5 11.0 11.5 12.0
log10 Stellar mass / Mg





OEBPS/aa38253-20-fig20_small.jpg





OEBPS/aa38253-20-fig17_small.jpg





OEBPS/aa38253-20-fig5.jpg
Ae [Random LOS] Ae |[Random LOS]|

Ae [Random LOS]

10"%°Mp = M« <10°"°Mo 10""°Mp =M. <10™'Mo M. =10""Mo

= TNG100

= TNG100 ® TNG50 = TNG100 ® TNG50 » TNG100 ® TNG50

0.0 ; : T T T T T T
0.9 ~ - E— L. PO PR
« MANGAE X MANGALTGs « MANGAE x MANGALTGs & Aob « MANGAE | x MANGALTGs s A
x MANGASO W SAMI x MANGASO W SAMI & wmassive [ [ x ManGaso  m sami @ MASSIVE
08 T YT S = s T o e B e
AT (KK L m%e g B R E R«
0.7  xx e °x *
L, . :
06 L W exx 4%
% e [
0.5 °% g
0.4
0.3

T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
Ellipticity [Random LOS] Ellipticity [Random LOS] Ellipticity [Random LOS]





OEBPS/aa38253-20-fig8.jpg
Slow rotators

Fast rotators

0.00 0.25 0.50 0.75
& [random LOS] (1Re)

Slow rotators

- A3D
7 ePN.S-IRe
1 — R
= ™NG100

0.00 025 050 0.75
& [random LOS] (1Re)

Fast rotators

TNG-1Re
=51 TNG-3Re
=3 TNG-6Re
=] TNG-8Re
€X2 TNG-10Re

. .
0.00 025 0.50 0.75
£ [edge on]

.
0.00 025 0.50 0.75
€ [edge on]

=
=

Ellipticity

Ellipticity [random LOS]

L - -0 - O
B o oo N »m o ®

3
v

4
o

Slow rotators

Fast rotators

ePN.S

ePN.S

TNG50 + TNG100






OEBPS/aa38253-20-fig9.jpg
TNG100
x  TNG50

10.3-10.5Mo:
10.5-11.0Me:
11.0-12.0Mo:

10.3-11.0Me:
11.0-11.5Mo:

0.53 0.16
0.49 0.16
0.52 0.15

0.58 0.16
0.56 0.12
0.51 0.11

1-p(8Re)





OEBPS/aa38253-20-fig22_small.jpg





OEBPS/aa38253-20-fig12_small.jpg





OEBPS/aa38253-20-fig3_small.jpg





OEBPS/aa38253-20-eq11.gif
0.31 /..





OEBPS/aa38253-20-fig13.jpg
Vrot /o

Vrot /o lrandom LOS]

Slow rotators

TNG100

R / (Circularized Re)

Fast rotators

R / (Circularized Re)





OEBPS/aa38253-20-fig11_small.jpg





OEBPS/aa38253-20-eq10.gif
0.31¢





