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Feedback induced by the activity of supermassive black holes (SMBH) in massive galaxies is thought to play a critical role in their evolution. In particular, the most
powerful outflows with the most extreme effects on the environment are expected in quasars (QSOs). Type 2 QSOs are the best objects to study the way feedback
works since the active nucleus is obscured allowing one to better study the properties of the surrounding medium. lonized outflow are ubiquitous in this kind of
systems at different redshift (z), whose kinematics is identified by the presence of a broad component characterized by FWHM > 1000 km/s and velocity shift
v.~several x 100 km/s with respect to the narrow (systemic) one. The "radio-induced" mechanism is another way to feed the AGN, not been sufficiently explored in
radio quiet QSOs: it is known that ionized outflows are also ubiquitous in non radio-loud QSO2s at different z. The actual size of the outflows and their efficiency for
gas ejection and star formation truncation are controversial. We have recently proposed that large scale (> several kpc) extended radio structures might be
necessary to identify (even to trigger) outflow signatures across such large spatial scales (Villar Martin et al. 2017). Based on this, we investigated the properties and
sizes of the ionized outflows in a sample 6 SDSS QS0O?2 at z~0.3-0.5 with known extended radio structures with the goal of searching for spatially extended outflow
\signatures. The study is based on long slit Osiris/GTC spectroscopy and complemented by FORS2/VLT data (Villar Martin et al. 2016).
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fOSIRIS /GTC instrument

Long slit spectroscopic observations were performed in 2017 in visitor mode with the optical imager and long slit spectrograph OSIRIS mounted on the 10.4m
GTC. The R2500R grating was used which provides a spectral coverage of 5575-7685 A with dispersion 1.04 A pixell. A 1.5” wide slit was used with the
exception of one object for which 1.2” slit has been considered. Two position angles (PAs) have been considered for a couple of objects to better characterize
the emission in the different regions of the systems. The exact position angle has been determined using the radio maps of Lal & Ho (2010). A typical median

value of the spectral resolution FWHM. _. is 5.3 A. The pixel scale is 0.254 arcsec pixell. The seeing size varied in the range 1.0” — 2.6” during the observations.
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"The sample

The sample is composed of 6 optically selected SDSS QSO2 at z=0.3-0.5, with known extended radio
structures (Lal & Ho, 2010, AJ, 139, 1089). This has been complemented by using FORS2/VLT observations of
13 QS02 systems ending up with a total number of 19 systems in the redshift range 0.3-0.5. Most of the GTC
systems are radio intermediate (RI) while the majority of the VLT ones are in the radio quiet (RQ) domain.

Table 1. General properties of the QSO2 sample observed with Osiris/GTC.

Galaxy ID Short Name a ) z Scale log(Liorrr) log(Psgr2) Radio
SDSS code SDSS/IPA (J2000) (J2000) (kpe/") (erg s71) (erg s~! Hz™ 1)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
J074130.504+-302005.1 0741+3020/208 07:41:30.51  30:20:05.20 0.476377 5.922 41.93 30.69 RI
J081858.36+395839.7 0818+3958/150 08:18:58.36  39:58:39.80  0.405969 5.392 41.83 30.96 RI
J083454.90+553421.1 0834+5534/94  08:34:54.90 55:34:21.10  0.241071 3.773 42.27 33.84 RL
J083454.90+553421.1 0834+5534/205 08:34:54.90 55:34:21.10 0.241071 3.773 = = -
J090226.73+545952.2  0902+5459/143  09:02:26.74  54:59:52.30  0.401599 5.356 42.03 31.18 RI
J090226.73+545952.2  0902+5459/198  09:02:26.74  54:59:52.30  0.401599 5.356 = = -
J095629.03+573508.8 0956+5735/220 09:56:29.06 57:35:08.90 0.361000 5.007 41.98 30.49 RI
J110140.53+400422.9 1101+4004/171  11:01:40.53  40:04:22.90 0.456378 5.780 43.29 32.26 RI
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ain results

* lonized outflows are identified in 4 objects in Osiris data:

-- for 2 objects the outflows are resolved relative to the seeing disk while for the remaining two

upper limits on the radial size are given (<~2-3 kpc).

-- For one object the radial size of the outflow is R~1 kpc while for the other,
outflow extends across a remarkable extension from the AGN (R~44 kpc), possible triggere

the interaction of a very extended radio source and the ambient gas.

SDSS0741+3020,

* When enlarging the GTC sample with FORS2/VLT (13) QSO2 systems at similar redshift we found:

<> for all objects (19 systems) the systemic component shares similar kinematics than that
characterizing local elliptical galaxies and interacting/merger (U)LIRGs, kinematically
classifying most of these systems as ‘dispersion dominated’. The typical velocity dispersion

range of the systemic component is between 100-400 km/s with dynamical ratios (v/0)
between ~0.1 and 2.

<> The mean central velocity of the broad component is blueshifted with respect to that of the

narrow component for most of the sources (13/16), reaching values up to Av = -800 km/s.
However, the majority of systems are characterized by velocity shift in the range 0-200 km/s. A
few objects (4 objects) show redshifted outflow velocities, which seem to cluster around
velocity dispersion values of ~300 km/s. The mean dispersion of the broad component shows

values extremely larger (300-1200 km/s) than those shown by local (U)LIRGs (0-200 km/s).
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Conclusions

VAN

v’ The presence of extended radio structures

favours large scale AGN induced feedback, but
it does not guarantee it.

v'The presence of a rich gaseous environment

also distributed across large spatial scales is
also an essential requirement
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