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Long	slit	spectroscopic	observa-ons	were	performed	in	2017	in	visitor	mode	with	the	op-cal	imager	and	long	slit	spectrograph	OSIRIS	mounted	on	the	10.4m	
GTC.	 The	 R2500R	 gra-ng	was	 used	which	 provides	 a	 spectral	 coverage	 of	 5575-7685	Å	with	 dispersion	 1.04	 Å	 pixel-1.	 A	 1.5’’	wide	 slit	was	 used	with	 the	
excep-on	of	one	object	for	which	1.2’’	slit	has	been	considered.	Two	posi-on	angles	(PAs)	have	been	considered	for	a	couple	of	objects	to	befer	characterize	
the	emission	in	the	different	regions	of	the	systems.	The	exact	posi-on	angle	has	been	determined	using	the	radio	maps	of	Lal	&	Ho	(2010).	A	typical	median	
value	of	the	spectral	resolu-on	FWHMinstr	is	5.3	Å.	The	pixel	scale	is	0.254	arcsec	pixel-1.	The	seeing	size	varied	in	the	range	1.0’’	–	2.6’’	during	the	observa-ons.		

Feedback	induced	by	the	ac-vity	of	supermassive	black	holes	(SMBH)	in	massive	galaxies	is	thought	to	play	a	cri-cal	role	in	their	evolu-on.	In	par-cular,	the	most	
powerful	ou3lows	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	ac-ve	nucleus	is	obscured	allowing	one	to	befer	study	the	proper-es	of	the	surrounding	medium.	Ionized	ou3low	are	ubiquitous	in	this	kind	of	
systems	 at	 different	 redshim	 (z),	whose	 kinema-cs	 is	 iden-fied	by	 the	presence	of	 a	 broad	 component	 characterized	by	 FWHM	>	1000	 km/s	 and	 velocity	 shim	
vs~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	ou3lows	are	also	ubiquitous	in	non	radio-loud	QSO2s	at	different	z.	The	actual	size	of	the	ou3lows	and	their	efficiency	for	
gas	 ejec-on	 and	 star	 forma-on	 trunca-on	 are	 controversial.	 We	 have	 recently	 proposed	 that	 large	 scale	 (≥	 several	 kpc)	 extended	 radio	 structures	 might	 be	
necessary	to	iden-fy	(even	to	trigger)	ou3low	signatures	across	such	large	spa-al	scales	(Villar	MarNn	et	al.	2017).	Based	on	this,	we	inves-gated	the	proper-es	and	
sizes	of	the	ionized	ou3lows	in	a	sample	6	SDSS	QSO2	at	z~0.3-0.5	with	known	extended	radio	structures	with	the	goal	of	searching	for	spa-ally	extended	ou3low	
signatures.	The	study	is	based	on	long	slit	Osiris/GTC	spectroscopy	and	complemented	by	FORS2/VLT	data	(Villar	MarNn	et	al.	2016).	

The	sample		
The	 sample	 is	 composed	 of	 6	 op-cally	 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	observa-ons	of	
13	QSO2	systems	ending	up	with	a	total	number	of	19	systems	in	the	redshim	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.	

J0818	
J0741	

J0902	
J0956	

J0834	

J1101	

• 	Ionized	ou3lows	are	iden-fied	in	4	objects	in	Osiris	data:		

--	for	2	objects	the	ou3lows	are	resolved	rela-ve	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	ou3low	is	R~1	kpc	while	for	the	other,	SDSS0741+3020,	the	
ou3low	extends	across	a	remarkable	extension	from	the	AGN	(R~44	kpc),	possible	triggered	by	
the	interac-on	of	a	very	extended	radio	source	and	the	ambient	gas.	

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

! 	for	all	objects	(19	systems)	the	systemic	component	shares	similar	kinema-cs	than	that	
characterizing	local	ellip-cal	galaxies	and	interac-ng/merger	(U)LIRGs,	kinema-cally	
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	ra-os	(v/σ)	
between	~0.1	and	2.		

! 	The	mean	central	velocity	of	the	broad	component	is	blueshimed	with	respect	to	that	of	the	
narrow	component	for	most	of	the	sources	(13/16),	reaching	values	up	to	∆v	=	-800	km/s.	
However,	the	majority	of	systems	are	characterized	by	velocity	shim	in	the	range	0-200	km/s.	A	
few	objects	(4	objects)	show	redshimed	ou3low	veloci-es,	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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" 	The	presence	of	extended	radio	structures		
favours	large	scale	AGN	induced	feedback,	but	
it	does	not	guarantee	it.		

" The	presence	of	a	rich	gaseous	environment	
also	distributed	across	large	spa5al	scales	is	
also	an	essen-al	requirement	

Conclusions	


