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Cen A: ideal laboratory for AGN feedback

. Galaxy mergers represent a critical and complex phase in galaxy evolution, often triggering intense episodes of
& star formation and nuclear activity that can profoundly influence the subsequent evolution of the system.
(VLA; Hardcastle+03) * RA13h %5m127.61 55”
X-ray (Chandra/ACIS; Hardcastle+07) * DEC-43°01708.805 " .
(Spitzer/IRAC; Ouillen+06) x D ~3.5Mpc (z=0.001825) with 17 pc
*x NCG 5128 (giant elliptical, peculiar)
* Radio-loud AGN with relativistic jets ——
MIRI-MRS mosaic Espada ctal, 20000 |/
molecular and ,
. seenas a "parallelogram" or S-shaped
/ structure in projection, sites of active SF.
- Quillen et al. 2006
it . — Extended structures.
o, E I /
e Inner jet close to the nucleus with a large
- inclination to the line-of-sight (~ 70°).
. - Giant which extend up to 10° on the sky.

50” (~ 850 pc)

O Being the nearest active radio galaxy and the fifth brightest
galaxy in the sky, Cen A is an ideal target to study the effect

Pantoni et al. 2026

of AGN feedback on the nuclear ISM with JWST.

Image credits. Top three: NASA, ESA, the Hubble Heritage Team (STScl/AURA)-ESA/Hubble Collaboration and A. Evans (University of Virginia, Charlottesville/NRAO/Stony Brook University), K. Noll (STScl), and J. Westphal (Caltech); bottom: X-ray: NASA/CXC/CfA/R.Kraft et al.; Submillimeter: MPIfR/ESO/APEX/A Weiss et al.; Optical: ESO/WFI
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MICONIC: MIRI-MRS observations of Cen A's center

* MICONIC is a GTO program of the MIRI European Consortium targeting the (circum)nuclear region of six nearby iconic
centers, including Cen A.

* |t consists in ~30 hours of MIRI/MRS 5-28um IFU spectroscopy and in coordination with the NIRSpec science team.

Pantoni et al. 2026

- JWST Cycle 1's GTO program ID 1269

- 1 x 2 mosaic centred on the nucleus of Cen A,
approximately 7" x 12", corresponding to a
physical scale of ~ 100 pc x 200 pc.

2' ~ 2 kpc

L "
Espada etal. 2017

- Fourintegral field units (“channels”), with angular
resolution in the range 0.3"-1" (5-17 pc).

- The full MRS spectral range was covered in a total
of 1800 seconds of on-source integration time.

Observations employed the 4-point dither pattern optimized for extended sources, with 10 groups per in-
tegration and 5 integrations per exposure, in FASTR1 readout mode.

3” (~50 pc)
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~ MIRI-MRS speGtrtim of Cen A's centre’

”. -

The MIRI-MRS spectrum of Cen A's centre reveals a rich set of ionized gas emission lines and the H: 0-0 S(1)-5(8)

transitions and prominent PAH emission features at 6.2, 7.7,8.6, 11.2,12.0, and 16.5 pm.
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lonized gas and warm H:
kinematics
(Alonso-Herrero+25, A&A).

Warm H: properties and
excitation mechanism
(Evangelista+26, submit.).

Characterization of the PAH

features
(Pantoni+26, A&A).
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Morphology and kinematics: ionized gas

We detect a large number of fine-structure lines. A Lo M velogly (el etocy dspersn
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Alonso Herrero et al. (2025); doi 10.1051/0004-6361/202554823
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Morphology and kinematics: ionized gas

Alonso Herrero et al. (2025); doi 10.1051/0004-6361/202554823
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Morphology and kinematics: ionized gas

Alonso Herrero et al. (2025); doi 10.1051/0004-6361/202554823
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rotates (low velocity dispersions).
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Morphology and kinematics: warm H-

Alonso Herrero et al. (2025); doi 10.1051/0004-6361/202554823
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Excitation/ionization

mechanisms: shocks?

lonized gas
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Pantoni et al. (2026); doi 10.48550/arXiv.2603.23674
Alonso Herrero et al. (2025); doi 10.1051/0004-6361/202554823

= Both shocks and AGN photoionization contribute to the gas
ionization in the nuclear region and along the jet direction of
Cen Ain the inner ~100 pc.

12.05.2026
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Warm H:
[pc]
20 40 60 80 100
| | o Spaxel-by-spaxel ratio of
L ‘%;\.}f;.ii’f,;g.-.g,’:;;.:”f‘;;g:;._; S H: 0-0 S(1) luminosity and
et e N monochromatic continuum
E PR ) luminosity at 17 pm.
102 4 FOTR- 2 SETE
H : w777 shocks .
I j Setoee Rescaled excitation
g LA 1 """""""""" limit from Guillard et
' o : 12
[ UV + X-ray al. (2012b)
PO heating
1034 ¢
1 . : typical
' error
1 2 3 4 5 6

projected distance from the AGN [arcsec]

Evangelista et al. (2026); submitted to A&A

- Luy/Li7um exceeds the PDR threshold, indicating collisional excitation.
- Luy/Lx2-10 ev) €xceeds by a factor 4 the XDR models’ upper limit.

- Dissipation of mechanical energy contributes to the excitation along
the coherent spiral streamer.

= shocks play an important role in heating H2and in causing loss of
angular momentum (see also Espada et al. 2017; Ogle et al. 2010)
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" ‘PAHs iniCen'A'S.center

Polycyclic Aromatic Hydrocarbons (PAHs):

- are compact, planar, carbon-based molecules composed of fused aromatic rings and typically
containing between 20 and 500 carbon atoms (up to a few nm in size).

- are ubiquitous across the Universe, with detections out to redshift z ~ 4 (Riechers et al. 2014;
Spilker et al. 2023).

Hexabenzocoronene

Atomic Force Microscope - play a crucial role in the physics of the interstellar medium (heating and cooling, formation of H2,

image, black and white

(CNRS. Toulouse. France). extinction of stellar light, obscured SF tracer; e.g., Tielens 2008).

= Do PAHSs survive in the vicinity of AGNs? If yes, what are their properties? Do the AGN alter their structure?

MICONIC: AGN feedback in the center of Cen A - Netherlands Astronomy Conference 2026 L. Pantoni



'PAHs in.Cen'A’s center

Ch1lA mosaic

® MIRI-MRS
—— total model
—— continuum
—— PAHs
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PAH fluxes and Equivalent widths
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Because individual PAH bands arise from distinct vibrational modes, PAH intensity ratios provide powerful diagnostics of PAH size,
charge state, and molecular structure (e.g. Draine & Li 2001; Galliano et al. 2008; Rigopoulou et al. 2021, 2024).
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PAH 6.2 um / PAH 7.7 um
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PAHs in Cen A %enter4

.

PAH hydrogenation PAH equivalent widths 1D extraction regions
(PAH 16.5 pm) ‘
. ) | Mosaic (ChllA) | y
1400 @ Nucleus 2%
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_ i | & PAHring
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~ [
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— 1000 _
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i O ] i
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o - - 0 4
1 10 12 14
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- Low PAH EWs in the full mosaic, the

nucleus and circumnucl. region are mainly
driven by AGN continuum dilution.

- Dominance of solo over duo or trio
hydrogen sites.

- The most extreme case occurs in the

.. . - EWs in the PAH ring, and a = Shocks may cause erosion or
PAH-deficient region, where we . . .
, marked decrease in the PAH-deficient destruction of PAHSs, as for the
measured the lowest 11.3/12.7 ratio. . L .
region. PAH- deficient region.
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Summary

e ot 2532(2?2;2. A8 S0 Xty 2803,23674 In this talk | have discussed the impact of the AGN and the radio jet on the properties of the
EHD multi-phase ISM in the inner 100-200 pc of Cen A, as observed by JWST MIRI-MRS:
JET
/oy IONIZED GAS

/C/V:*? CO (6-5)

NUCLEAR Y. FILAMENTS - Fast velocities in the ionized gas (~ 1000; -1400 km/s) are confined in the nuclear region (~ 6 pc).

RING " fff ) / .. . .
| & A - Velocities of hundreds km/s up to r ~ 40-50 pc are observational signature of the presence of a
A 7 sis) jet-inflated bubble/outflow in the central region.
bl 4 WARM MOLECULAR HYDROGEN
(H, HOT SPOTS .
FILAMENTS) (1 37 (=54 pc) - H2 velocity maps show global rotation plus a warped-disk geometry and non-circular motions.

AL The filaments display lower dispersion, consistent with a coherent inflow toward the AGN.

- Evidence of non-negligible shock-heating of H2 and ionized gas.

PAHSs

- PAH intensity ratios across the Cen A MIRI-MRS mosaic point to a strongly reprocessed PAH
population dominated by neutral species with solo hydrogen sites, potentially exhibiting open

N
o
1

DEC offset (arcsec)
(@)
|
107% ergcm=2 s~

—2r il and irreqular structures (catacondensed).
al coma ©° | °° - Shocks may cause erosion or destruction of PAHs (as for the PAH-deficient region); PAHs in the
- TR ring may be protected by large column density of the cold molecular gas (~10722 cm-2; Israel et
T et tarcsen al. 2014).

RA offset (arcsec)
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Backup slides

Alonso Herrero et al. (2025); doi 10.1051/0004-6361/202554823

[Ar II] intensity (narrow) [Ar II] velocity (narrow) [Ar II] velocity dispersion (narrow)
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Fig. A.4. Same as Fig. 6 but for fits with two Gaussian components for the [Ar1I] line. All velocities are referred to vgys.
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Excitation diagrams indicate that the average temperatures of the bulk of the H2 are almost ~2 times higher in the nucleus (416=12) Kthan in

the ICND (286+7) K. The physical parameter maps show temperatures up to 340 K on the eastern ICND side, where the jet is pointed towards
us. The filaments contain830 most of the molecular mass and show the lowest ortho-to-para ratio (~ 1.8).
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Fig. 9. Maps of physical parameters constructed with the PDRTPY routine (Pound & Wolfire 2022) via spaxel-by-spaxel fitting of the excitation
diagrams: T, map of the warm temperature fit component (upper right); 7}, map of the hot temperature fit component (upper left); H, ortho-
to-para ratio (OPR) map (bottom left); surface mass map (bottom right). The maps are convolved to the resolution of the H, 0-0 S(1) map and

Evangelista et al. (2026); submitted to A&A reprojected to the pixel grid of CH2. The FoV is limited to the pixel coverage of the smallest map. The H, 0-0 S(6) and S(8) maps were excluded
due to the high number of flagged spaxels.
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Evangelista et al. (2026); submitted to A&A

The mass of the molecular gas obtained via fit of the excitation diagram at 100 K'is (9.6 = 4) x 105 Mo in the inner disk, while the
dynamical massis (5 £ 0.4) x 108 Mo within 4" (74 pc) of the AGN.

Ratio Full ND ICND CHI1 (a) (b)

Logio (L, /Lotum) 260 £0.04 -373+0.04 -1.57+£0.04 -2.66+0.04 -1.78+004 -2.02:0.04
Logio (Lyy,/Lizm) ~ -243+004 -357+0.04 -1.38+£0.04 -252+004 -146+004 -1.73+0.04
Logio (Ly, /Leatt,s,,) ~ -048£0.03  -1.05+0.02  -0.38+ 0.03 - - -

Logo (LHZ/LX(Z—IO ch)) 236 +004 -329+0.04 -1.89+0.04 - — _

Table 3. Luminosity ratios between the sum of the mid-IR H, lines (S(1) to S(8)) and the monochromatic continuum at 24 ym, 17 ym, the PAH; 7,
feature, and the X-ray luminosity (2-10 keV). Extractions are from the entire FoV (Full), the ND located within an aperture of radius 2xFWHM,
the ICND outside, the area covered by the FoV of CHI, as well as the Northern hotspot (a) and the Southern hotspot (b) (see Section 3.2 and
Figure 3). Each H; line luminosity is extracted in its respective spectral MRS channel. The monochromatic continuum luminosities are extracted
from the sub-cubes (see Sect. 3.5). The PAH; 7,,,, fluxes are provided by Pantoni et al. (2026). The Ly xv) values were obtained from Ogle et al.

(2010). The spatial resolution for the PAH;;,,, and X-ray observations is not sufficient to perform smaller aperture extractions for the CHI, (a)
and (b) regions
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