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ABSTRACT

We compare stellar mass surface density, metallicity, age, and line-of-sight velocity dispersion
profiles in massive (M, > 10'% M) present-day early-type galaxies (ETGs) from the MaNGA
survey with simulated galaxies from the TNG100 simulation of the HlustrisTNG suite. We
find an excellent agreement between the stellar mass surface density profiles of MaNGA and
TNG100 ETGs, both in shape and normalisation. Moreover, TNG100 reproduces the shapes
of the profiles of stellar metallicity and age, as well as the normalisation of velocity dispersion
distributions of MaNGA ETGs. We generally also find good agreement when comparing the
stellar profiles of central and satellite galaxies between MaNGA and TNG100. An exception
is the velocity dispersion profiles of very massive (M. > 10" M) central galaxies, which,
on average, are significantly higher in TNG100 than in MaNGA (~ 50kms™'). We study
the radial profiles of in-situ and ex-situ stars in TNG100 and discuss the extent to which each
population contributes to the observed MaNGA profiles. Our analysis lends significant support
to the idea that high-mass (M, = 10" Mg) ETGs in the present-day Universe are the result
of a merger-driven evolution marked by major mergers that tend to homogenise the stellar
populations of the progenitors in the merger remnant.
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. metallicity (normalised by the corresponding values of metallicity al ~ 7kpe), age, and line-of-sight
of stellar mass for MaNGA and TNG100 ETGs. Green. yellow and violet dots represent the median

estimates respectivel
ETGs are mass
indicatc: the 5 radial bins for MaN
intrinsic profiles are shown with the thin curve whereas the thick curves indicate the results when convolved with the MaNGA PSF. The light grey hatched area
(R 5 2.1 kpc) shows three times the gravitational softening lengih of the stellar particles in TNG100. The grey shaded arca is the region that lies in between
the profiles obtained from the original and the convolved TNG 100 maps. Because we account for the MaNGA PST but not for the effets of the resolution of
the simulation, the grey shaded area gives a sense of the uncertainty in the comparison in the inner regions. The ervorbars represent the 1o unceetainties on
the median for MaNGA and TNGI0D estimatcs.
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Figure 3. Contribution from in-situ and ex-situ stellar populations to the radial profiles of TNG 100 ETGs. Top to bottom correspands to profiles of stellar mass
surface deasity, metallciy (ot normalised). age, and line-of sight velocity dispersion. The stellar metaliit, age. and velocity dispersion measurements are
‘mass weighted. The black solid. red dashed. and bluc dotted curves correspond to the t
reasons, here we only show the median profiles convolved with the MaNGA PSF, and we on
©"Thelight grey hatched area (R < 2.1 kpo) shows throe times the gravitational softening length of the stellar particles in TNG100. Nete: the rangs shown along

itw, and cx-situ siellar populations, respectively. For clarity
rrurhars for the in-situ and ex-sits stellar population profiles.
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dshifts of the last minor (green) and major (ocre) mergers. All distributions are shown for the s
and in Figure 3. Except for the number of minor and major mergers which are discrete values, the other propertics are displayed as violin plms For cach
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f eight properties related to the merger histories of TNG 100 ETGs. Top-left panel: total fractions of the in-situ (red distributions)
Top-right panel: fractions of the ex-situ stellar component from nc-r(gleen) and major (ocre) mergers
normalised to the total ex-situ stellar fraction. Bottom-left panel: number of minor (green) and major (cerc) mergers




