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Why AGN outflow are so important?

Mgy-G4 (Kormendy & Ho 2013): nuclear and galaxy scale relation
(King et al. 2003) supported by theoretical models and
hydrodinamical simulations of galaxy formation and evolution
(e.g., Di Matteo et al. 2005, Hopkins & Elvis 2010)

- tight coupling between the growth of the central BH &
the bulge of its host Galaxy

* Outflows may provide the connection between BH and host galaxies
required to reconcile theory & observations

- they carry out mass and energy out to larger scales
(Silk & Rees 1998; King 2003)

Zubovas & King 2012 (Faucher-Giguere+2012, King & Pounds 2015)

Transfer of X-ray wind energy to large scales
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Multi-wavelength campaign is key to understand the
effect of a powerful nuclear X-ray wind during its
encounter through the ISM




o . Within the framework of the “MATRIOSKA” Project

Grcae

'™ [Multiphase nAture of ulTra-fast outflows in naRrow line seyfert 1: the Optical Survey and Kinematic Analysis]

o we present the analysis of IRAS 17020+4544 using MEGARA/GTC ‘/
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ALFOSC/NOT continuum map In this work we used MEGARA/GTC IFU to characterize the ionized gas phase in the
4TI . optical band as traced by the Ha and [OlIl] emission lines
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Deriving the parameters of the ionized outflow
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lonized (Ha & [OI1115007) outflows are confined within the molecular outflow
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Confirming the “energy-conserving” regime in the optical phase
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Radial (“Matrioska”) stratification in density, ionization, and velocity:
v lonized (Ha & [O111]5007) outflows are confined within the molecular outflow
- in situ molecular formation? (see Richings et al. 2018 a,b)

v' 2c =Slower [Olll], v, ~450 km/s = disk gas partially accelerated and compressed

(i.e., entrained) by the AGN outflow (3c)
v 3c = Fast outflow, similar v, ~1500 km/s (Ha and [Olll])




Conclusions and Future work

Highly accreting NLSyl galaxies provide excellent laboratories to study, trace, and
potentially unravel the impact of a powerful nuclear X-ray (UFO) wind as it interacts with
the surrounding ISM

The ionized AGN-driven outflow, traced by Ha and [Olll] lines, follows the “energy-
conserving” regime previously inferred for the molecular powerful outflow by NOEMA

Using MEGARA/GTC we provide new (2D) spatial information on the distribution of the
ionized outflow (i.e., confined within the molecular outflow) - finding a radial
(“Matrioska”) stratification in density, ionization, and velocity between the different phases
(“in situ” molecular formation?)

Studying a large number of NLSy1s (e.g., Ark 564...) hosting UFOs with MEGARA/GTC

Exploring the warm molecular gas phase in IRAS17 with EMIR/GTC (next: JWST follow-up !)
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