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JETS and WINDS interplay

How are jets and winds formed?

Are they a phase of the AGN life?

Is the jet and the wind connected to the accretion flow and how?
Does the disk wind collimate the jet?

How is the jet and wind feedback acting in galaxies?

Magneto-hydrodynamic models
e (X-ray) (Tchekhovskoy et al. 2011, Fukumura et al. 2014)

Accretion Disk
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RADIO WEAK AGN
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DISK-JET COUPLING
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No significant correlation at VLBI sub-pc scales
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DISK-JET COUPLING
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RADIO EMISSION from OUTFLOWS IN RADIO WEAK

NVSS: NGC 3783 (levs=+/—1,1.4,2,2.8,4...mJy/b)
Peak = 7.091E-02 JY/BEAM _

38’
T

Is this thermal or non - 9
thermal? Jet or outflow?
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Giroletti & Panessa 2009, Bontempi et al. 2012, Panessa & Giroletti 2013, Chiaraluce, et al. in prep
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5 DOMINANT AGN POPULATION: RADIO FAINT

non

detection!
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RADIO SILENT!

Chiaraluce, et al. in prep

Table 5. Imaging results. Columns: (1) Target name; (2) Frequency band; (3) Image noise rms; (4) Integrated flux density (uJy); (5)
Peak flux density (uJybeam™1!); (6) Deconvolved source size (arcsec); (7) Source position angle (deg); (8) & (9) Detected source position

(hh:mm:ss and ©:’:”). Uncertainties are included in parenth

X (0.8 + 0.1) log L2_10 ke
T 1 T | [ T [ T J J

TargEt Band Timage Ftotal chak 10§ L5 GHZ
(1) (2) (3) (4) (5) 4 L —
NGC0676 L 89 .. <267
C 18 <54
X 10.5 <31.5
Ku 9 <27
NGC1058 L 32 .o <96
C 11 <33
X 9 <27
Ku 9 <27
NGC2685 L 36 .. <108
C 11 <33
X 9 <27
Ku 9.5 <28.5
NGC3185 L 27 2570(290)
C 16 3240(160)
X 14 668(47)
Ku 10 <30
NGC3486 L 34 e <102
C 10.5 <31.5
X 8.5 <25.5
Ku 9 <27
NGC3941 L 30 320(70) 221(30) 1.5
C 11 46(16) 54(9)
X 12 <36
Ku 14 <42
NGC4477 L 44 210(76) 209(42)
C 10 91(15) 72(7)
X 9 67(7) 84.0(4.5)
Ku 8 61(9) 93(7) 36 38 40 42 44
NGC4639 L 27.5 353(55)  303(28) 10 Lpeak (67‘ /8)
C 10 404(17) 393(10) g 2—10keV g
X 9 488(15) 477(9) el R P R )
Ku 8 586(13) 610(8) <0.07 x 0.06 12:42:52.379(0.001)  +13.15.26.734(0.001)
NGC4698 L 38 150(53) 119(33) <0.78 x 0.58 12:48:22.902(0.167)  +08.29.14.711(0.047)
C 10 238(17) 241(10) <021 % 0.15 12:48:22 910(0.008) -08.29.14.667(0.006)



RADIO SILENT!

Chiaraluce, et al. in prep

Table 5. Imaging results. Columns: (1) Target name; (2) Frequency band; (3) Image noise rms; (4) Integrated flux density (uJy); (5)
Peak flux density (uJybeam™1!); (6) Deconvolved source size (arcsec); (7) Source position angle (deg); (8) & (9) Detected source position

(hh:mm:ss and ©:’:”). Uncertainties are included in parenth

x (0.8£0.1) log La—_10ke
T 1 T | [ T [ T J J

Ta'rgEt Band Timage Ftotal chak 10§ L5 GHZ
(1) (2) (3) (4) (5) 4 L —
NGC0676 L 89 . <267
C 18 <54
X 10.5 <31.5
Ku 9 <27
NGC1058 L 32 .o <96
C 11 <33
X 9 <27
Ku 9 <27
NGC2685 L 36
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X
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NGC3185 L
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X
Ku
NGC3486 L <102
C 10.5 <31.5
X 8.5 <25.5
Ku 9 <27
NGC3941 L 30 320(70) 221(30) 1.5
C 11 46(16) 54(9)
X 12 <36
Ku 14 <42
NGC4477 L 44 210(76) 209(42)
C 10 91(15) 72(7)
X 9 67(7) 84.0(4.5)
Ku 8 61(9) 93(7) 36 38 40 42 44
NGC4639 L 27.5 353(55)  303(28) 10 Lpeak (BT /8)
C 10 404(17) 393(10) g 2—10keV g
X 9 488(15) 477(9) L R R R )
Ku 8 586(13) 610(8) <0.07 x 0.06 12:42:52.379(0.001)  +13.15.26.734(0.001)
NGC4698 L 38 150(53) 119(33) <0.78 x 0.58 12:48:22.902(0.167)  +08.29.14.711(0.047)
C 10 238(17) 241(10) <021 % 0.15 12:48:22 910(0.008) -08.29.14.667(0.006)
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X-ray source
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Fig 3: (Left) Athena+ simulated (~1 ks) soft X-ray spectrum of the Seyfert 1 galaxy NGC 4051 expected from a shocked outflow

post-shock region of radius ~0.3 pc (Pounds and Vaughan 2011)
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Flux (u]y)

SIMULTANEITY - VLBI monitoring of a RQ AGN!

Mark|110 - radio \/LBA fluxes |

Tlme (y)

No conclusive on time lags

Panessa et al. in preparation
McHardy et al. in preparation

Evidence of variability at
VLBI (millarcseconds) scales!
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RADIO LOUD AGN



JET AND OUTFLOW COEXISTENCE

—>  Ultra fast outflows in 27% of 26 Radio-Loud AGN sample (Tombesi et al. 2014)

flatter, but
Nwith large!
\error on

| faint
mission

IRAS 17020+4544

slightly \
flatter at®

MilliArc seconds

. . 15 10 5 0 -5 -10 -15
Longinotti et al. 2015, AplL MilliArc seconds

Giroletti et al. 2017
v' VLBA Observations in 2000 and 2014
v Compact bright core plus a secondary fainter component at 1.2’
v Steep spectral index indicates synchrotron spectrum (magnetic fields)

v Elongated jetted structure /outflow at ~10 pc scale moving at v~ 0.1c

- Possible connection with X-ray outflow?



JET AND OUTFLOW COEXISTENCE
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Giroletti et al. 2017

CO(1-0) line spectrum (LMT)
2> V~-660 km/s

O 2
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THE REACTIVATING NUCLEUS OF PBC J2333.9-2343

from giant radio galaxy to blazar!
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DECLINATION (B1920)
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AGN RESTARTING ACTIVITY

Schoenmakers et al. 2000
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NLR

Outflow

Total

Brodened component
in all narrow lines

- Large scale (NLR)
outflow!

...2 sigma variability

Herndndez-Garcia et al. 2018
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JET and CLOUDs in the blazar-candidate PBC J2333.9-2343
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