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LLenu

* Gas inflows in galaxies can significantly affect their evolution by
enhancing nuclear star formation

* One of the most established mechanisms causing gas inflows involves
shocks driven by bars. l

Our objective in this work is to study the ionised gas kinematic maps of
galaxies in search of the signatures of extended shocks
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* MUSE VLT n3 pa3HbIX nporpamm, OCHOBHaA YacCTb CHATA cneunanabHOo
ans Composite Bulges Survey, CBS (The CBS sample is a mass- (M* >
107r10M()) and volume (distances < 20Mpc) limited set of 53 SO—Sbc

galaxies with Galactic latitude |b| >20°, and inclinations between
35°and 60°)

* The sample has optical and NIR imaging from the Hubble Space
Telescope, allowing us to resolve details as fine as ~15pc.
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* DAP (employs the commonly used penalised pixel-fitting (PPXF) code
to perform both stellar and emission line analysis. It can also perform
stellar population analysis)

e Stellar kinematics in the form of line-of-sight velocity distribution
moments (LOSVD) — mean velocity (V), velocity dispersion(c), and
higher order Gauss-Hermite moments (h3 and h4)

* EMILES single stellar populations

* OTpenbHO paboTasM C MHOFOKOMIMOHEHTHbIMW Cnakcensamm (B 3
ranaktnkax, B [Olll] BTOpbIX KOMNOHEHT HET, TONbKO Ha)
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Figure 3. Residual velocity map of NGC 5248 (left) and NGC 1433 (right). The centre of the galaxies are marked with an “x”. The black
dashed lines mark the approximate locations of signatures of extended shocks. The signatures seen in NGC 5248 are classified as “coherent
shocks” and in NGC 1433 as “broken shocks” (see Sect. 5.3).
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* Coherent shocks (compelling, extended shock signatures that span
coherently — either straight or spiralling inward — over large distances into
the inner parsecs regions)

* Broken shocks (these structures appear rather discontinuous, possibly due
to strong local activities disrupting the propagation of the shocks)

* Other perturbations (includes galaxies that do not exhibit compelling
signatures of extended shocks associated with inflow. However, the
kinematic fields of these galaxies are strongly perturbed)

 AGN-dominated (in the innermost regions the kinematics are obscured by
strong outflows from AGNs)

* Unperturbed
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Figure 5. The distribution of galaxies stacked in each kinematic
category, colour-coded based on their nuclear emission types, both
classifications are defined in Sects. 5.3 and 5.4. Different colours
represent SF' in blue, composite emission in green, LINER in or-
ange, and Seyfert in red. NGC 1566, which has an uncertain nuclear
emission type, is represented in grey.
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e 11 out of 21 galaxies in our sample (~52%) exhibit extended shock signatures within
their inner kiloparsec

* Galaxies in the “coherent shocks” and “broken shocks” classes show deprojected
residual-velocity magnitudes of 50 kms-1 or more across the shock features,
consistent with models of bar driven shocks

* Most galaxies exhibiting large deprojected residual velocity magnitudes also have
large average gas velocity dispersions within their inner kpc. This suggests that
extended shocks contribute to turbulence in the host galaxy
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* The two unbarred galaxies in our
sample are the only galaxies with
unperturbed kinematic maps,
showing no evidence of shock
activity. 3HauuT 6bapbl CMNbHO
B/INAIOT HAa BO3HUKHOBEHWE YAaPHbIX
BOJH

* The nuclear emission in galaxies with
inner bars is either of LINER- or of
Seyfert-type, while in galaxies
without inner bars it shows no
preference, with star-forming or
composite emission equally likely.
Inner bars suppress SF activity in the
innermost regions of galaxies.
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* Approximately 75% of galaxies with
nuclear rings exhibit signatures of
extended shocks. In four galaxies
exhibiting signatures of extended
shocks, we can trace the signatures
to radii inside the ring, whereas in
three of them the nuclear ring
appears as a structural barrier, with
the shock signatures detected only
up to the ring itself.

The observed trends support the
conceBt of gas inflow along the bars
contributing to the formation of the
nuclear rings within the inner kpc of
the galaxies.
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