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ABSTRACT

We study the origin of misalignments between the stellar and star-forming gas components of simulated galaxies in the EAGLE
simulations. We focus on galaxies with stellar masses > 10? Mg at 0<z<1. We compare the frequency of misalignments with
observational results from the SAMI survey and find that overall, EAGLE can reproduce the incidence of misalignments in the
field and clusters, as well as the dependence on stellar mass and optical colour within the uncertainties. We study the dependence
on kinematic misalignments with internal galaxy properties and different processes related to galaxy mergers and sudden changes
in stellar and star-forming gas mass. We found that despite the environment being relevant in setting the conditions to misalign
the star-forming gas, the internal galaxy properties play a crucial role in determining whether the gas quickly aligns with the
stellar component or not. Hence, galaxies that are more triaxial and more dispersion dominated display more misalignments
because they are ineflicient at realigning the star-forming gas towards the stellar angular momentum vector.
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Figure 1. Stellar mass function of all galaxies in the RefLOL0ON 1504 simulation (solid purple lines) in comparison with our sample selection (dashed red lines),

at the three redshift ranges as labelled in each panel.
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Figure 2. Distribution of the angles between the rotation axis of the stars and star-forming gas for galaxies that reside in groups of mass < 10'* Mg (left) and
galaxies that reside in groups of mass > 10'* Mg, (right). Blue dotted lines mark a PA offset = 30° to separate between aligned and misaligned galaxies. Dotted
and solid histograms show the distribution for galaxies in SAMI (Bryant et al. 2018) and EAGLE, respectively. Error bars in the EAGLE simulations show
Poisson errors.
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Figure 3. Fraction of ealaxies that are misalizned (PA offset > 30%) in bins of
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Figure 8. Binned distribution of galaxies in the sSFR-M,, plane coloured by
the average gas-stellar position angle offset at z =0.0-10.11 The dashed blue
line marks the main sequence of star formation and solid yellow line separates
the population between blue cloud and red sequence. Only bins with more
than five galaxies are shown.
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Figure 5. Distribution of the angles between the rotation axis of the stars and
star-forming gas for galaxies at the three redshift ranges, as labelled. The grey
dashed line marks PA offset= 30° to separate between aligned and misaligned
calaxies.
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Number of galaxies
Population label Description z=0.87-1.00 z=0.50-0.62 z=0.00-0.10

Galaxies that were and remain misaligned since
the previous snapshot.

Remained misaligned 2400 (11+0.2%) 1413 (7+0.2%) 990 (60.2%)

Galaxies that are aligned and remain so

. . 11375 (56£0.6%) 13205 (69£0.7%9) 12037 (76+0.9%)
in two consecutive snapshots.

Remained aligned

Galaxies that become misaligned between

: 2605 (12+0.2%) 2159 (11+0.2%) 1474 (9+£0.2%)
consecutive snapshots.

Misaligned

Galaxies that were misaligned in the previous snapshot

Aligned ] ;
= and become aligned in the present one.

3886 (19+0.3%) 2163 (11£0.2%) 1266 (8+0.29)

redshift range. This sample is limited to galaxies that meet the selection described in Section 2.1 for two consecutive snapshots.
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Figure 15. Number of galaxies of each population associated with an event
(Npop,ev ), over the total number of galaxies that experienced that event (Ney),
and over the total number of galaxies in that population (Npep ). atthree redshift
ranges (as labelled on each panelh The integers on the X-axis cornespond 1o
each event listed below the figure. Error bars are Poisson errors,
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Figure 14. Each pie chart shows the fraction of galaxies of each population (as labelled) at z=0.0-0.1 that suffered a certain event in the previous snapshot. T 5%
and T 10% mean increases between 5 and 10% and > 10% , respectively. In these pie charts, we only show events that occurred in more than 1% of the galaxies
of each population.



