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. ABSTQACT One of the main de'dated astrophysuca problems IS the roIe of AGN feedback in the formatlon and evqutlon of gaIaXIes '

While it is known that supermassive black holes (SMB —I) play an important part in this scenario
, as suggested by the correlations between SMBH masses and host galaxy properties

, how they communicate with the circumnuclear environment is still an unanswered question. High-resolution hydrodinamical simulations on (
e|I|pt|cal galaxies have shown that AGN/environment interaction can be splitin two categorles radiative modes (ionization, heating, radiative pressure) |
'|and mechanical modes (winds, jets) acting on different radlal scales ; . 5, 10

. We explore the interplay between the nuclear engine and the surrounding medium from an observatlonal point of view, through the

study of soft X-ray warm absorbers (WA).in Broad Line Radio Galaxies (BLRG) recently detected by- the high- -resolution grating spectrometers (RGS)
onboard XM M- Newton Radio Galaxies (RG) are indeed fundamental to have a complete view of the feedback since they have aecretion flows and WInds
‘like Radio-Quiet (RQ) AGNS, but they also produce strong rela’gwstlc jets. We present the soft X-ray properties ot 3€ 3%o0. 3 |
and 3C 382 4 ' the only BLRGs in which we found evidences of ionized outflows in the soft '
X-ray band. There.is only another Radio-Loud (RL) source, 3C 445, in which found a WA probably related to the accretion -
‘disk. A tentative comparison between RL and RQ WAs showsit he properties of the slow outflows are similar: () the gas parameters (N, E) ‘
generally span similar range of values; (ii) RL and RQ WAs have tok be mpy. (volume filling factor less than 1), otherwise the absorber would carry away |
‘more mass than accreted; (iii) the kinetic’energy related to the'sx ' OwWs Is always'a negligible fraction of the bolometric.luminosity and in the case of ‘
\ RGs also of the jet Kinetic power. Thus slow outflows are not iMportant €c ntrlbutors‘to the overaII energ.etlc budget o*f the AGN,indipendently of the
presence or not of relativistic jets. | | . ’

t SPECTQA L ANA LYSIS Slgnatures of warm outﬂowmg gas

detected in the XMM-Newton/RGS spectra of 3C 382 (Flg 1) amd 3C 390.
| Two different photoionization codes have been used throughout .the

 XSTAR ' - for3C 382 and the xabs, atin SPEX
. v _‘ & | :'

‘ *‘ |ta 4
for 3C 390.3. The gas has hydrogen CO|UmH'C|enSItIES I\'IH‘“]O20 10’3 cm 2 ior rz | paraméters :

Figure° 1 XSTAR best-fit Figure 2 SPEX xabs best-fit

Log€=2.08-2. 69 erg cm/s and is outﬂowmg at veIoc1tfes around 102-10 QIE See Table .1}Thes *  model of 3C 382 inthe overall model for the RGS spectrum of
\possmle Iocatlon of such gas is the Narrow LmeLReglog (NLR). = QL BT - RGS band (6-35 A).
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& The solid angle of the outflow is set to Q=2.1,
: ; ; : : as deduced considering that ~33% of the
1.40 : 41.66 : 45.65 . . . 0. Radio Galaxies belonging to the 3CR sample
: : : : : are BLRGs (Buttiglione et al. 09, A&A, 495,
1033) and assuming that at least 50% of the
objects possesses an outflow as in Seyfert 1s.
The volume filling factor Cyis unknown and

¢ therefore it was kept equal to 1.

TABLE 1 WA. phySIcaI parameters together W|th the*TABLE > For each BLRG we glve the mass outﬂow rate Bl NI
‘minimum and maximum distance of the outflow. are estimated as (1), the kinetic engrgy related.to the outflow ok 2
reported for  the«two ‘BLRGs analyzed (see above). In‘estimated as (2), the accretion- luminosity, the mass g NREEERNETCELIE) AARSS S ey \
order to establish the location of the abserbing reglon - accretion rate, the jet kinetic power obtained from (3). and |
‘the BLR and the torus d|stances are also I|sted ' the Jet extractlo'n eﬁclency (deﬁned as r],et-P,et/Lacc n)-
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41.91 | 45, 84

From Shankar et al. 08, ApJ, 676, 131
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mass accretlon rate .

As an exercise, we compare the X-ray, properties of .our BLRGs (3C 382 and 3C - It is evident that assuming a volume filling factor -
. 2 Gv=1 the mass outflow rates of both BLRGs and type

390. 3) PIUS 3C 445, the Only other BLRG: 5h0W|n8 abSO‘rbmg 835 with a Sample' 1@ . - ~ 1RQ AGNs are higher than the mass accretion rates. ©
of 13 iype 1 RQ AGNS from L Rial |ﬂ order tO match our - - . This  implies that the distribution of photoionized

| . , gas is not uniform: This was already ascertained for
assumptions, the mass outflow rates and related kineticpowers*ot RQ sources o Seyferts . nowit is evident also for

are rescaled - to C,=1. As shown in Flg 3, assuming a volume filling tactor of the ' S s radio_sources. Indeed assuming that the same
- Seyfer amount of matter is accreted and ejected in the

order of the unity, the mass outflow rates are implausibly higher, for both RQ bl 1% form of 3 wind.the BLAG Yolume fling factor
fand RL sources, much higher than the mass accretion rates. Therefore the gasiis o8 Blee) o 7 should be as small as ~0.01.

' prObany CIUIT]pEd also in BLRGS B - Figure 4 Kinetic luminosity associ'ated with .the |
Even considering upper limits on-the mass accretlon rates, the’ kinetic luminosity outflow plotted against the accretion luminosity

(Lacc=Lbol). Even considering upper limits on Moyt
related to-the outflow: is always a negllglble fraction (<1/) of the bolometric (since C,=1) Eput is always negligible with respect to

luminosity (Fig. 4) and, for RL sources, also of jet Rinetic power.(Table 2). the accretion luminosity .for both BLRGs and
Th h | Y, . d h . . disk ¥ Seyferts, and *moteover, for RL objects, it is
‘The three sources (2 type 1'QSO and % BLRG) showing accretion disk winds  hagligible'also with respect totheie RSO/ ar.

(Vout2104 km/s) have Eou=Lacc. For radio sources, similar fast outflows could This is true when slow winds, probably located in

, ‘ - , by 0 : the NLR/torus region are considered. Differently, for
compete with the jet .in transferrlng momentum to the circumnuclear ecretion dick vinds theskinetic I TR 1o
‘environment, unless these events are transients and/or the winds have small comparable, or even higher, thaMsthe accretion

: luminosity.
covering factors. ‘
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% High-resolution X:ray spectroscopy has shown that warm absorbers exist also in unobscured RL s sources at different-scales (NLR/'torus accretion disk) and

with different outflow velocities. -* . . 3

‘% The abserbing’ gas has'to be clumpy (C <l) otherwise implausible high mass outflow rates are obtained. The kinetic luminosity related-to slow outflows’

(v—IO2 10° km/s) is always a negligible fraction (<1%) .of the accretion-luminosity and the jet Kinetic power (for RL AGNs), except for accretion disk winds. |
 Therefore these slow and far outflows seem to be important in the overall mass budget but are less important energetically 5
' % The number of RL sources with-detected WA:s is still too small to draw firm conclusions. Longer high-resolution observations are fundamental to enlarge

the sample and to deeply investigate the phyS|caI state, geometry and energetics of these outflows and their role on AGN feedback
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