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A outflow-driven "bubble" produced by supermassive
black hole feedback, around a disky galaxy similar to our
own Milky Way at redshift zero, found within the TNG50
simulation. This structure is similar to tho

gamma-rays by the Fermi telescope, and in x-rays by the
eROSITA mission, in our own Galaxy.




Milky Way and Andromeda analogs from the TNG50 simulation
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Figure 1. The landscape of ACDM cosmological simulations of MW/M31- *, /
. . . . ™ ;
like galaxies as of 2023. We contrast numerical projects in terms of baryonic
mass resolution vs. number of simulated MW/M31 analogs. The TNG50 sim- \\ f.--”K
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similar to that in Fig. | of Nelson et al. (2019b) but focuses on MW/M31- . Disky P
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Figure 6. Location and large-scale environment of the 198 MW/MA31-like
galaxies (magenta) within the whole TNGS0 simulated volume. The large-
scale structure throughout the comoving volume of TNGS0 (which spans
about 52 comoving Mpe a side) is here depicted at z = () through the position
of TNG30 galaxies more massive than 10° Mg in stars (gray circles). Thisis a
random projection, along the z-axis of the box, and also shows the location of
the two Virgo-mass clusters in the simulation (large black circles). A handful
of the selected objects are within the so-called Subboxes (shaded comoving
cubes), whereby data is available every few million years (see Section A and
Table Al). Three pairs compose Local-Group analogs (magenta diamonds).
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Figure 2. Example galaxies from the TNGS50 simulation at z = () with stellar mass and/or disk structure similar to the Milky Way or to Andromeda,
among the 198 TNG50 MW/M31-like galaxies. These are shown in random projections, across 70 kpc a side, in a composite stellar light image of three HST/ACS
bands (F435W, F606W, F775W; 0.049 arcsec/pixel) including radiative transfer in post-process with SKIRT (Camps & Baes 2015) and placing the galaxies at
z ~ 0.08. A large gallery of all the TNG50 MW/M31-like galaxies can be found at https://www.tng-project.org/explore/gallery/pillepich23a.
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Table 1. Parameters of the time-varying potentials selected from the IllustrisTNG-100 simulation at redshift zero. The last column shows the
parameters of the corresponding MW components according to Bennett et al. (2022) at present.

Parameter Unit #411321 #441327 #451323 #462077 #474170 Milky Way
Disk mass, My 1019 Mg 7.110 7.970 7.670 7.758 5.825 6.788
Halo mass, My, 10'2 Mg 1.190 1.020 1.024 1.028 0.898 1.000
Disk scale length, ag 1 kpc 2.073 2.630 2.630 1.859 1.738 3.410
Disk scale height, by 1 kpc 1.126 1.356 1.258 1.359 1.359 0.320
Halo scale height, b, 10 kpc 2.848 1.981 2.035 2.356 1.858 2.770

‘Massari et al. 2019; Malhan et al. 2022
Armstrong et al. 2021; Haghi et al. 2015

Bajkova et al. 2021

https://bit.ly/3b0latw

To transform the positions and velocities into the Carte-
sian galactocentric rest frame (see Johnson & Soderblom 1987;
Bovy 2011, for the coordinate transformation equations), we as-
sumed a galactocentric distance of the Sun Ry = 8.178 kpc
(Gravity Collaboration et al. 2019; Reid & Brunthaler 2004),
a height above the Galactic plane Z; = 20.8 pc (Bennett &
Bovy 2019), and the velocity of the local standard of rest (LSR)
Visg = 234.737 km s~! (Bovy et al. 2012; Drimmel & Pog-
gio 2018). Accordingly, the Sun is located at X = —8178 pc,
Y- = 0 pc and Z; = 20.8 pc in our Cartesian galactocentric co-
ordinate system. For the peculiar velocity of the Sun, we used
the following values with respect to the LSR: Uy = 11.1 km s™!,

Vo = 1224 km s7!, and W, = 7.25 km s™! (Schénrich et al.
2010).



M. Ishchenko et al.: Evolution of the orbital parameters in time-varying potentials

https://people.smp.uqg.edu.au/HolgerBaumgardt/globular/
orbits_table.txt
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Fig. 1. Distribution of the relative errors (from left to right): Radial velocity (eRV), proper motions in right ascension (ePMRA), and declination
(ePMDEC), and 1n heliocentric distance eD,. Blue histograms represent the error distributions. The following GCs are not shown because the
error values are too high: Crater, Lae 3, NGC 6760, BH 261, NGC 6553, and Pal 13, except in the graph in the bottom right panel.
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to the lookback time.
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Fig. 5. Relative orbital semi-major Aa/a (left) and eccentricity Ae/e (right) changes during the GC orbital evolution for all five TNG-TVPs.






