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: We present a comparison of the spin parameter Ar, measured in a region dominated by the galaxy disc, between 20 .
pairs of nearby (0.005 < z < 0.03) seemingly isolated twin galaxies differing in nuclear activity. We find that 80-82% ;
. of the active galaxies show higher values of Ar than their corresponding non-active twin(s), indicating larger rotational .
support in the active galactic nuclei (AGN) discs. This result is driven by the 11 pairs of unbarred galaxies, for which |
» 100% of the AGN show larger AR than their twins. These results can be explained by a more efficient angular .
momentum transfer from the inflowing gas to the disc baryonic matter in the case of the active galaxies. This gas i
 inflow could have been induced by disc or bar instabilities, although we cannot rule out minor mergers if these are :
prevalent in our active galaxies. This result represents the first evidence of galaxy-scale differences between the :
 dynamics of active and non-active isolated spiral galaxies of intermediate stellar masses (10" <M. < 10" Mo) in the

Universe.
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Context

Observational evidence suggests a co-evolution of the central
supermassive black holes and their host galaxies

Unveiling the mechanism(s) controlling this co-evelution is crucial to
improve our understanding of the formation and evolution of galaxies.

Active galactic nuclei (AGN) feedback has been proposed as the main
mechanism regulating SMBH and galaxy growth in massive galaxies, and
it can act in different ways.

Understanding how nuclear activity is triggered and whether all massive
galaxies go through an active phase is then of great importance.
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The definition of non-active samples is essential to search for

properties that might be unique to AGN
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Description of the work

» We identify large-scale almost identical pairs of isolated galaxies differing only in nuclear activity, using data from CALIFA
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» We study the differences in stellar A, in a region dominated by the galaxy disc, between active and non-active galaxies
matched in galaxy properties and based on one-to-one comparisons.

Ar quantifies the rotational support of a
system
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Fig. 2. Differences in stellar Az between the pairs of twin galaxies. The best twin of each AGN is indicated with a green circle. Each column
corresponds to an active galaxy and each symbol to the difference in Ag with each of its twins. The colour code indicates the difference in
ellipticity (gqgn — €hyin. 52 Table 1), Error bars cormrespond to propagation of the individual uncertainties (see Sect. 3).

The results are no driving by the ellipticity, stellar ages, bulge

fraction, effective radius or stellar mass
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Interpretations

e 2 possible interpretations:

XIV.0 Reunion Cientifica 13-15 julio 2020




Impact and prospects for the future

» This result represents the first evidence of galaxy-scale differences between the dynamics of active and non-active isolated
spiral galaxies of intermediate stellar masses (10" < M. < 10" M,) in the Local Universe.

* Finding galaxy-scale differences between the active galaxies and their non-active twins appears puzzling because AGN are
now understood as a short and likely episodic phase of galaxy evolution.

This could then imply that not every galaxy goes through an active fase, at least in the redshift and

mass range considered here.

 This result needs to be further explored and confirmed for a larger sample of active and non-active galaxies, preferably
using integral field data of higher angular and spectral resolution and larger spatial coverage.

More information and details in del Moral-Castro et. al (2020)

https://arxiv.org/abs/2006.12654
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