Disk-jet coupling in AGN:
caveats on unification with XRBs
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FUNDAMENTAL PLANE FOR BH ACTIVITY
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AGN: WITH JETS, WITHOUT JETS

With jet: Without jet:

v’ Large scale radio lobes v’ Faint radio sources

v Compact luminous cores often with v Emission confined to sub-kpc scale
apparent luminal motions
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AGN with JETS

Radio Loud
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Parts of a DRAGN (Cygnus A)
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X-RAYS:
Accretion disc + hot corona + jet(?)
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AGN with JETS

Radio Loud

If both X-rays and radio are jet dominated




AGN without JETS

Radio Quiet

RADIO:

NVSS: NGC 3783 (levs=+/-1,1.4,2,2.8,4...mJy/b)
Peak = 7.091E—02 JY/BEAM
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X-RAYS:
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AGN without JETS

Radio Quiet

If X-rays come from accretion and radio from ?




AGN without JETS of low luminosity

Radio Quiet
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Low Luminosity Radio Galaxies
VLA + Chandra

Low Luminosity RO AGN (Palomar)
VLA + Chandra/XMM

X-ray and radio from the same component?
Jet/outflow are disk related (jet, disc-corona)



AGN without JETS of high luminosity

Radio Quiet
INTEGRAL AGN sample
20-40 keV
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JET-DISK COUPLING
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ORIGIN OF RADIO EMISSION IN RADIO QUIET

ARE WE SURE THAT
THIS IS A JET?

Declination(

50

38’

40’

42

44

-37"52'

F"eok' = .

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

=

._‘
s
\_

Y ra - PR A )
| L L 1 " " | L L 1 1 1 |

11"39

m305

15° 39M00° 45°
Right Ascension(J2000.0)




NGC4151 D = 20 Mpc
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MERLIN 5 GHz VLBA 5 GHz

NGC 1068

Gallimore et al. 2004

X-ray source
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MERLIN emission: low power jet
lonized Disk / Wind
(Component S1)

VLBA emission: free-free emission
from the hot X-ray corona

Radio Jet




X-ray continuum
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DECLINATION (J2000)
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-~ Single compact

~ Double at one freq.
- Double at both freq.
. Jet like structure

» Non detection (8/23)

- Flat/inverted spectrum
- Steep spectrum

~ Thermal (torus/corona)
» Non thermal (jet base)



NGC 4051

Giroletti & Panessa 2009, ApJL

Linear size < 0.31 pc
(BLR size 0.006 pc)

v Log Ls g /L 210 kev < 5.8

H,O Maser coincident with core

See also Tarchi et al. 2011, A&A
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ORIGIN OF RADIO EMISSION IN RADIO QUIET

Possible physical mechanisms in Radio-Quiet:
v" Synchrotron emission from a jet:

v" Mostly sub-relativistic and weak jets

v Possible outflows

v’ Free-free emission from a molecular torus or corona

v’ Maybe ADAF



DISK-JET COUPLING
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DISK-JET COUPLING
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VLBI non detection!!!

(3 0 peak <90 micro]y at 1.6 GHz)

- 95 % of the VLA flux resolved at
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- significant variability
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SIMULTANEITY - VLBI monitoring of a RQ AGN!
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BE CAREFULL WHEN USING RADIO DATA
for correlations in AGN and XRB unification:

. CHECK SPATTIAL RESOLUTION! PHYSICAL SCALE...
. CHECK THERMAL VS NON-THERMAL ORIGIN!

. CHECK THE EFFICIENCY STATE OF THE AGN!



Open position
in Rome
coming soon:

v' Two years post-doc
v X-ray/radio + theory of TDE and FRB

—> Jet formation and propagation
in different systems

francesca.panessa@iaps.inaf.it




