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ABSTRACT

The process of active galactic nuclei (AGN) fuelling relies on the transport of gas across several orders of magnitude in physical
scale until the gas reaches the supermassive black hole at the centre of a galaxy. This work explores the role of kinematically
misaligned gas in the fuelling of AGN in a sample of 4769 local galaxies from the Mapping Nearby Galaxies at Apache Point
Observatory (MaNGA) survey. We investigate for the first time the relative role of external interactions and the presence of
kinematic misalignment as mechanisms to explain the observed increase in AGN fraction in galaxies with large stellar to gas
kinematic misalignment (>45°). Using a sample of galaxies with evidence of recent external interactions we find that there
is a significantly higher fraction of AGN in those where a large stellar to gas kinematic misalignment is observed (201”2 per
cent) compared with 6.21“8:;’ per cent in galaxies where no kinematic misalignment is observed. We determine that gas to stellar
misalignment has an important role in the fraction of AGN observed, increasing the AGN fraction beyond the potential effect
of external interactions. This result demonstrates the importance of misaligned structures to the fuelling of supermassive black
holes.

Key words: galaxies: active —galaxies: evolution — galaxies: interactions — galaxies: kinematics and dynamics — galaxies: nu-
clei — galaxies: Seyfert.

Although direct correlations between fuelling mechanisms and

1 INTRODUCTION AGN are difficult to find (Martini et al. 2003), several candidate

The process of supermassive black hole growth via gas accretion
requires gas to be transported from galaxy scales to the accretion disc
(~10'® cm; e.g. Morgan et al. 2010). The fuelling gas may originate
from the host galaxy or from its immediate external environment. In
both cases, the gas needs to lose angular momentum to be transported
to the vicinity of the supermassive black hole, requiring dynamical
mechanisms that are able to cause this angular momentum loss, such
as galaxy interactions or large-scale bars, amongst other processes
(e.g. see Shlosman, Begelman & Frank 1990; Martini 2004; Storchi-
Bergmann & Schnorr-Miiller 2019; Combes 2023 for reviews). This
process of black hole gas fuelling is inherently connected to the
powering of active galactic nuclei (AGN) and plays a decisive role
in our understanding of AGN triggering mechanisms and the overall
luminosity of AGN.

* E-mail: s.raimundo @soton.ac.uk

© The Author(s) 2025.

mechanisms and observational evidence to support them, have been
put forward to explain the fuelling of AGN at different luminosity
and redshift ranges, e.g. galaxy mergers (e.g. Ramos Almeida et al.
2011, 2012; Fischer et al. 2015; Koss et al. 2018; Araujo et al.
2023; Pierce et al. 2023; Comerford et al. 2024), bars, nuclear
spirals, and gravitational torques (e.g. Shlosman, Frank & Begelman
1989; Garcia-Burillo et al. 2005; Schnorr Miiller et al. 2011, 2014;
Kim & Elmegreen 2017; del Moral-Castro et al. 2020; Audibert et al.
2021; Rembold et al. 2024), stellar mass loss or interstellar medium
turbulence (e.g. Davies et al. 2007; Choi et al. 2024; Riffel et al.
2024). In this work, we focus on an AGN fuelling mechanism that has
recently been discovered observationally, namely that of stellar to gas
kinematic misalignment (Raimundo, Malkan & Vestergaard 2023).
In galaxies dominated by secular evolution, it is expected that gas and
stars share a similar axis of rotation. That is in general not the case
for galaxies that undergo dynamical interactions causing external gas
accretion. If the amount of accreted material is significant compared
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to the aligned gas and stars already present, the accreted material may
end up with an angular momentum vector orientation that is distinct
from that of the main stellar body of the galaxy (Haynes, Giovanelli &
Chincarini 1984; Bertola, Buson & Zeilinger 1992; Sancisi et al.
2008). This can also be the consequence of kinematic misalignment
of the halo itself, as has been shown by numerical simulations
(Lagos et al. 2015). Notable examples of extreme angular mo-
mentum differences are polar ring/polar disc galaxies (Sérsic 1967;
Schweizer, Whitmore & Rubin 1983; Bournaud & Combes 2003) or
galaxies with counter-rotating cores/discs (e.g. Franx & Illingworth
1988; Rubin, Graham & Kenney 1992; Kannappan & Fabricant
2001; Pizzella et al. 2004; Sil’chenko, Moiseev & Afanasiev 2009;
Raimundo et al. 2013; Bevacqua, Cappellari & Pellegrini 2022;
Katkov et al. 2024). Large misalignment angles between stellar and
gas motions can therefore be used to identify candidate galaxies that
went through a past external accretion event, such as a major or
minor merger, a galaxy flyby or gas infall from a neighbour galaxy
(Bertola et al. 1992; Davis & Bureau 2016; Li et al. 2021) and to
investigate the time-scale and consequence of these processes (e.g.
Davis etal. 2011; I1ha et al. 2019; Khoperskov et al. 2021; Raimundo
2021; Hauschild Roier et al. 2022; Ristea et al. 2022; Xu et al. 2022;
Cenci et al. 2024; Baker et al. 2025).

Observations point towards a connection between stellar to gas
misalignment and a higher fraction of AGN activity. Raimundo et al.
(2023) have shown that galaxies with large kinematic misalignment
angles (>45°) have a higher fraction of AGN than galaxies without
misalignment, suggesting that stellar to gas kinematic misalignment
and/or the external accretion event that originated it, is connected
with the fuelling of AGN. Black hole fuelling requires gas and
dynamical mechanisms to promote the loss of angular momen-
tum, and both these conditions can be met in galaxies with large
misalignment. First, external accretion events provide a supply of
gas to the host galaxy, which is potentially significant for early-
type galaxies without a large reservoir of native gas (Simdes Lopes
et al. 2007; Davies et al. 2014; Raimundo et al. 2017; Khim et al.
2020). Secondly, it has been shown from simulations that misaligned
structures (stellar/stellar or stellar/gas misalignment) promote the
loss of angular momentum and the flow of gas towards the centre
of the galaxy, via for example stellar torques, shocks in the gas or
dynamical friction (Thakar & Ryden 1996; Negri, Ciotti & Pellegrini
2014; van de Voort et al. 2015; Capelo & Dotti 2017; Taylor,
Federrath & Kobayashi 2018; Starkenburg et al. 2019; Duckworth
et al. 2020; Khoperskov et al. 2021), with recent observational
evidence supporting that hypothesis (Raimundo 2021; Zhou et al.
2022; Raimundo et al. 2023).

Since kinematic misalignment is very often a consequence of
an external accretion event, the two factors (external gas supply
and kinematic misalignment) can be linked when investigating their
effect on AGN. While they may both contribute to the observed
increase in AGN (Raimundo et al. 2023), it is unclear if the isolated
effect of kinematic misalignment makes a significant contribution
to increase the fraction of AGN. This is particularly important
since mergers of galaxies, which cause ~ 10 —20 per cent of
misalignments in massive galaxies (M, > 10'°My) (Baker et al.
2025), have been observed to be connected with higher fractions
of AGN (e.g. Comerford et al. 2024; Rembold et al. 2024, for the
MaNGA sample). To answer this question, we investigate whether
the presence of misalignment has a prevalent effect in the increase of
AGN fraction in galaxies with both signatures of external interactions
and stellar to gas misalignment. In Section 2, we describe the data and
the methods used to determine kinematic position angles, to identify
AGN and to identify galaxies with recent interactions. In Section 3,
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we show how the AGN fraction varies as a function of misalignment
angle, and discuss the driving mechanism for the observed increased
fraction of AGN in galaxies with strong kinematic misalignment.

2 DATA ANALYSIS

We used observations from the Data Release 17 of the Mapping
Nearby Galaxies at Apache Point Observatory (MaNGA) optical
integral field unit survey of ~10 000 local galaxies (Bundy et al.
2015; Abdurro’uf et al. 2022). The survey covers a redshift range of
0.01 < z <0.15 and stellar masses M, > 10°M,. In this work, we use
the MaNGA 2D maps of gas and stellar properties as analysed and
compiled in the form of multiple extension fits files (MEGACUBES)'
and presented in detail by Riffel et al. (2023).

2.1 Measurement of kinematic position angles

The global kinematic position angles represent the mean motion of
the stars (PAgenar) and of the gas (PA,,), and are determined from
two-dimensional maps of stellar and gas velocity, respectively. The
position angle is defined as the angle between the north and the line
that connects the absolute maxima of the velocity. To calculate the
position angles we follow the same approach as in Raimundo et al.
(2023), applying the FIT_KINEMATIC_PA algorithm (Krajnovic¢ et al.
2006) to the maps of ionized gas velocity (obtained from measuring
the velocity of the Ho emission lines) and stellar velocity from the
MEGACUBES distribution (Riffel et al. 2023).

In this work, we are interested in the difference between the
direction of motion of stars and gas in a galaxy as projected in
the sky plane, i.e. how misaligned the stellar and gas rotation axes
are. The misalignment angle (APA) for each galaxy is calculated
from the difference between the global stellar and gas kinematic
angles: APA = |PAgjir — PAgss| and can vary between 0° (perfect
alignment) and 180° (counter-rotation). We would like to highlight
that these angles reflect global gas and stellar motions measured at
scales of hundreds of parsecs to kiloparsecs, and not local small-scale
variations. To determine APA we require that both PAji,r and PA
can be measured accurately. Our quality cuts are similar to those
implemented by Raimundo et al. (2023): we only use velocity map
pixels where the uncertainties in the velocities are lower than 30 km
s7!, and require the uncertainty on the measured APA to be lower
that 30°. We also require a minimum of 20 good pixels to determine
the stellar or gas PA. In total, we have a sample of 4769 galaxies for
which the misalignment angle was determined. This is our parent
sample. Within this sample, 87 per cent are late-type galaxies and 13
per cent are early-type galaxies, according to the visual morphology
classification of Vazquez-Mata et al. (2022).

2.2 AGN identification

To identify AGN, we combine two different approaches. The first
is the AGN optical identification based on the spatially resolved
Baldwin, Phillips & Terlevich (Baldwin, Phillips & Terlevich 1981)
diagrams as described by Raimundo et al. (2023). The second is
the AGN identification by Comerford et al. (2024) using multi-
wavelength observations and catalogues. The AGN classification
of Raimundo et al. (2023) uses spatially resolved narrow emission
line ratios to identify AGN, and more details can be found in that
work. The Comerford et al. (2024) AGN identification includes broad
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emission line AGN detected in the Sloan Digital Sky Survey (SDSS),
AGN classified in infrared (Wide-Field Infrared Survey Explorer —
WISE), radio (Faint Images of the Radio Sky at Twenty cm — FIRST)
and X-ray (Swift Burst Alert Telescope — Swift/BAT) catalogues. We
combine these two samples of AGN and match them to the sample
of 4769 galaxies for which the misalignment angle was determined.
Our final sample of AGN with measured APA contains a total of
274 AGN (out of N = 4769 galaxies with measured kinematic angles,
i.e. an AGN fraction of 5.7 percent). Among the AGN sample, 81
percentof them are in late-type galaxies while 19 percentare in
early-type galaxies. The stellar mass range of the AGN host galaxies
is distributed from M, ~ 10° — 10'"! My, with a peak at ~ 10'%4M,.
The AGN [O 11] luminosity range is typically Loy ~ 10% — 10415
erg s!, which indicates that these are low to moderate luminosity
AGN (Winiarska et al. 2025). The low-luminosity range of the AGN
supports previous findings (Raimundo et al. 2023), that the gas
kinematic misalignment observed in AGN hosts is not driven by
potential AGN outflows (Ilha et al. 2019; Khoperskov et al. 2021;
Raimundo et al. 2023). This is because of the observed trend between
outflow size and AGN luminosity (e.g. Kim et al. 2023). In addition
to the AGN selection outlined above, we also used, as a comparison,
the AGN identification presented by Rembold et al. (2017) and Riffel
etal. (2023) based on the diagnostic diagrams of Baldwin, Phillips &
Terlevich (Baldwin et al. 1981) and that of the equivalent width of
Ha versus [N 11]/Ha (WHAN) of Cid Fernandes et al. (2010). The
results will be discussed in Section 3.

2.3 Signatures of galaxy interactions

To identify galaxies that underwent recent interactions in the MaNGA
sample, we combine two methods: the visual classification of Li
et al. (2021) for MaNGA galaxies that show evidence of a past
interaction, and the machine learning identification of major and
minor mergers from Nevin et al. (2023) as used by Comerford
et al. (2024) in their analysis of MaNGA. Li et al. (2021) used
deep images from the Dark Energy Spectroscopic Instrument (DESI)
Legacy Imaging Surveys (Dey et al. 2019) to visually search for
evidence of past interactions in the MaNGA sample. We use their
sample of 538 galaxies with merging features or evidence of strong
interaction with companions identified in the MaNGA sample,
such as tidal features, distortions/asymmetries or shells. From the
sample of Comerford et al. (2024) we use the galaxies that have
a probability above 50 percent of being either major mergers or
minor mergers. Out of our initial sample of 4769 MaNGA galaxies
with well measured kinematic angles, 1780 galaxies show evidence
of interactions according to either one of the methods described
above (Liet al. 2021 or Comerford et al. 2024). Out of 1780 galaxies
with interactions, 1662 are selected using the Comerford et al. 2024
method. An extra 132 galaxies are identified in the Li et al. (2021)
catalogue only. Within the sample of 1780 galaxies, 91 per cent are
late-type galaxies and 9 per cent are early-type galaxies, according to
the visual morphology classification of Vazquez-Mata et al. (2022).
Since the identification of interactions relies on photometric features,
it means that we are identifying relatively recent interactions, before
the features evolved and became too faint to be identified.

3 RESULTS AND DISCUSSION

In the following sections, we investigate the trend between AGN
fraction and misalignment angle for the MaNGA sample and study if
the same trend is found in the sub-sample of 1780 MaNGA galaxies
that have signatures of past interactions.
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Figure 1. Fraction of AGN as a function of stellar to gas kinematic
misalignment (APA in degrees) for the galaxies in the MaNGA survey.
Galaxies with significant kinematic misalignment (APA > 45°) show a
higher fraction of AGN: 151’% per cent compared with S.ng:g per cent for
the galaxies with APA < 45°. The error bars indicate the 68 percent
confidence intervals calculated using the beta distribution quantile technique

for a binomial population (Cameron 2011).

3.1 Fraction of AGN in galaxies with misalignment

To investigate if the fraction of AGN changes for galaxies with
and without a significant misalignment between stellar and gas
kinematics, we follow the method of Raimundo et al. (2023). We start
with the full sample of MaNGA galaxies for which the measurement
of stellar and gas kinematic angles was possible (N = 4769 galaxies).
We then divide the sample into two groups: those with APA< 45°,
which are galaxies for which stellar and gas kinematic angles are
likely aligned within the uncertainties (N = 4522), and those with
APA> 45°, which are galaxies for which a significant misalignment
is observed (N = 247). In Fig. 1, we show the fraction of AGN in these
two misalignment bins. We find an AGN fraction of 5.2703 per cent
for galaxies with 0° < APA < 45° and a fraction of 15f§ per cent
for galaxies with APA > 45°. It is clear that there is a significantly
higher (>30 level) fraction of AGN in galaxies with misaligned
gas and stars for the MaNGA sample, similar to what is found for
the SAMI (Sydney-AAO Multi-object Integral field spectrograph)
survey, which covers a similar redshift range but has a smaller
galaxy sample size (Raimundo et al. 2023). We also observe an
increased fraction of AGN if we consider polar galaxies (APA~ 90°)
or counter-rotating galaxies (APA~ 180°) separately. In Fig. 2, we
show the same sample but divided into 20° bins. While there are
fewer galaxies per bin, this figure is useful to illustrate that the main
differences in AGN fraction occurs for APA 2 60°.

It is known that early-type galaxies have a higher fraction of
kinematic misalignment than late types (e.g. Bertola et al. 1991;
Pizzella et al. 2004; Davis et al. 2011; Raimundo et al. 2023). To
check that the trend that we observe is not driven by a preference of
AGN for early-type hosts, we use the T-Type (de Vaucouleurs 1959)
visual morphology classifications as presented in Vazquez-Mata
etal. (2022) to investigate the distribution of AGN host morphologies.
The T-Type values can be related to the Hubble classification in
that T-Type values <1 correspond to early-type galaxies and T-Type
values >1 to late-type galaxies. We show our results in Fig. 3, with
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Figure 2. Fraction of AGN as a function of stellar to gas kinematic
misalignment (APA in degrees) for the galaxies in the MaNGA survey,
divided into 20° bins. This figure is similar to Fig. 1 but with smaller number
statistics due to the reduced number of galaxies per bin. The error bars indicate
the 68 percent confidence intervals calculated using the beta distribution
quantile technique for a binomial population (Cameron 2011).

a histogram of AGN host numbers as a function of T-Type. The
orange histogram shows early-type hosts, while the blue histogram
shows late-type hosts. Within the sample of MaNGA AGN galaxies
with measured stellar and gas kinematic angles, most hosts are late
types. We also carry out the quantitative exercise of estimating the
difference in AGN fraction between each bin: APA < 45° and APA
> 45°, that would be expected from having the combined effect of a
higher fraction of AGN in early-type galaxies and a higher fraction
of early-type galaxies with misalignment. Within the 4522 aligned
galaxies of the parent sample, 90 percentare late type and 10
per centearly type. Within the 247 misaligned galaxies there are 38
per cent late type and 62 per cent early types. In the overall MaNGA
sample with or without measured kinematic angles the fraction of
AGN in late types is 5 per cent and in early types 7 per cent . Based on
these values and without any additional trend, the expected fraction
of AGN in APA < 45° would be ~5 percent and in APA > 45°
would be ~6 per cent, resulting in a difference of ~1 per cent, which
is a much smaller difference than what we see in our sample (~9-10
per cent; Fig. 1). Fig. 3 and the quantitative exercise above support the
argument that the trend for a higher fraction of AGN in misaligned
galaxies is not due to a double correlation between AGN and early-
type morphology and early-type morphology and misalignment but
needs an additional effect which our work argues is the presence of
misaligned gas.

3.2 Driving mechanism — galaxy interactions or misaligned
gas?

In this work, we want to separate the effect of external interactions
from kinematic misalignment in driving the increase in AGN fraction.
Kinematic misalignment is the result of external accretion but not
all external accretion and interactions will result in a large kinematic
misalignment. Depending on the configuration, the external inflow
of material may end up in kinematic alignment (APA = [0° — 45°])
or relaxing into kinematic alignment with a particular time delay
after the interaction. For example, polar disc galaxies are found
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to settle into co/counter-rotation within 1-3 Gyr (Khoperskov et al.
2021). Kinematic misalignment can also be longer lived than the time
during which morphological signatures of interactions are observed
(Starkenburg et al. 2019; Ebrova, Lokas & ElidSek 2021). Therefore,
galaxies may show kinematic misalignment but no signatures of the
interaction that generated it. To determine which of the mechanisms
is dominant in increasing the fraction of active black holes, we select
the sample of MaNGA galaxies with signatures of recent interactions
as our parent sample, finding a total of 1780 galaxies (1710 with
0° < APA < 45° and 70 with APA > 45°). These galaxies may have
had different types of external interactions, therefore in this work we
do not establish the role of a particular external interaction but analyse
all types of external interactions as a whole. We then determine the
fraction of AGN on the sub-samples of galaxies with aligned and
misaligned stellar to gas kinematics. If external accretion (through
some form of interaction or merger activity) was the most important
factor and gas kinematical misalignment is irrelevant, then we should
expect to see no statistical difference in the APA distribution for the
galaxies with an AGN (for this galaxy sub-set with evidence of
interactions). In Fig. 4, we show the fraction of AGN as a function of
kinematic misalignment angle. We find an AGN fraction of 6.2f8;g
per cent for galaxies with 0° < APA < 45° and a fraction of 20:? per
cent for galaxies with APA > 45°, different by ~30. A difference is
also found between the two populations (albeit with smaller number
statistics) if we use only the Riffel et al. (2023) sample of AGN
[which includes a WHAN diagnostic (Cid Fernandes et al. 2010)] or
only the Comerford et al. 2024 AGN sample. With our main sample
shown in Fig. 4, it is clear that even within the sample of galaxies
with interactions (which includes major/minor mergers and different
stages of interaction), there is a significantly higher fraction of AGN
in galaxies with misaligned gas and stars (APA > 45°) than for
kinematically aligned gas and stars. This shows that the presence of
misalignment is connected with an additional increase in the fraction
of AGN, being a potentially important ingredient for the activation
of the black hole.

Comerford et al. (2024) recently found that among galaxies with
signatures of past major or minor mergers in MaNGA, there is
an increased number of AGN. Comparing Figs 1 and 4, we find
a tentative increase in the overall fraction of AGN in all galaxies
(aligned and misaligned combined) from 5.1 percentin the initial
sample to 6.8 percentin the sample of galaxies with signatures of
past interactions. Both samples consist of galaxies for which stellar
and gas kinematic angles can be determined, and therefore neither is
an unbiased sample. In any case, the increased fractions we observe
is in line with the results of Comerford et al. (2024).

We test whether the trend we observe in Fig. 4 is also present if we
split the sample by stellar mass or morphology. The main limitation
we have is the small number statistics, which affect the significance
of the results. In any case, we find a difference of > 2.50 between
the two populations even if we split the sample into low- and high-
stellar masses (using a threshold of log(M,/Mg) = 9.5, 10, or 10.5),
showing that the trend we observe is not driven by differences in
stellar mass. We also find evidence that the trend is still present when
the sample is split into spirals versus ellipticals and SOs, suggesting
that the trend we see is not driven by morphology.

Previous work has shown a connection between the presence of
kinematically misalignment and the fraction of galaxies with AGN,
but did not separate the effect of external interactions and external
gas accretion from kinematic misalignment, due to the limited
sample size (Raimundo et al. 2023). With our MaNGA sample we
show that even within the sample of galaxies with evidence for
interactions, there is an additional increase in the fraction of galaxies
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Figure 3. Distribution of AGN host morphology for the 274 AGN in our sample. The morphology is given by the T-Type morphology indicator which takes on
discrete integer values (Vazquez-Mata et al. 2022). Each bin is centred at the specific discrete value in T-Type with a width of 0.5 for visualization purposes.
The orange hatched histogram shows the AGN host galaxies that are early-type galaxies (T-Type <1), while the blue histogram shows the AGN host galaxies

that are late types (T-Type >1).

251

DO
]

Fraction of AGN [%]
&

101
] I

5

0 0—45 >45

Stellar to gas misalignment (APA) [deg]

Figure 4. Fraction of AGN as a function of stellar to gas kinematic
misalignment (APA in degrees) for the galaxies in the MaNGA survey that
show signatures of a past interaction. Galaxies with significant kinematic
misalignment (APA > 45°) show a higher fraction of AGN, indicating that
misalignment is a driving mechanism for the increased fraction of AGN and
not only due to adynamical interaction, such as a merger. The relative fractions
are 2016‘ per cent for galaxies with APA > 45° compared to 6.2f8:g per cent
for the galaxies with APA < 45°. The error bars indicate the 68 per cent
confidence intervals calculated using the beta distribution quantile technique
for a binomial population (Cameron 2011).

with misalignment that host an AGN. The relative difference in
AGN fraction in the interacting galaxy sample is similar to what
is seen in the full sample (Fig. 1). This shows that while galaxy
interactions, such as mergers, may be important for the increase in
observed AGN fraction (e.g. Comerford et al. 2024), the dominant

mechanism behind the difference in AGN fraction observed in this
work [and likely for SAMI (Raimundo et al. 2023)], is the presence
of kinematically misaligned structures.

Kinematically misaligned structures can only be produced via
the external accretion of gas, and therefore galaxy interactions are
fundamental to creating the misalignment in the first place. What we
show in our work is that for interactions that end up in kinematic
misalignment (as opposed to aligned rotation of gas and stars), black
holes are more likely in an active phase. This finding indicates that
kinematic misalignment plays a major role in the observed fraction
of active black holes after an external accretion event.

4 CONCLUSIONS

In this work, we investigate the driving mechanism for the observed
higher fraction of AGN residing in galaxies with misaligned gas-to-
stellar kinematic axes. We measure a higher fraction of AGN (1572
per cent) in MaNGA galaxies with strong misalignment between gas
and stellar rotation (APA > 45°) than in galaxies with aligned gas
and stellar rotation (5204 per cent). This result is in line with what
was previously found for the smaller sample of galaxies in the SAMI
survey (Raimundo et al. 2023), and shows a connection between the
presence of kinematically misaligned gas and a higher fraction of
observed black hole activity.

Kinematically misaligned gas is the consequence of an external
accretion event but not all external accretion events result in strongly
misaligned stellar to gas kinematics. We therefore investigate for
the first time whether the observed increase in the fraction of AGN
activity is also driven by the presence of misaligned gas or simply
by the external accretion event, irrespective of whether the gas
ends up aligned or misaligned. We find that the overall fraction
of AGN in interacting galaxies (i.e. those with visual signatures of
a past external accretion event) is slightly higher than in the total
sample that contains galaxies with and without past interactions.
Most importantly, within the sample with evidence for interactions,
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we still find a higher fraction of AGN in galaxies with misaligned
gas (207§ per cent for APA > 45° versus 6.270 per cent for APA <
45°). This result indicates that even when comparing galaxies with
recent interactions, the misalignment between stellar and gas rotation
is associated with an increase of the AGN fraction. The conclusion of
this work is that gas-to-stellar kinematic misalignment is driving the
increase in AGN fraction, even within the sample where all galaxies
had recent external interactions. This result shows the importance
of kinematically misaligned structures to the loss of gas angular
momentum and to the fuelling of supermassive black holes.
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