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X-ray/radio emission vs accretion

|_XrA jet domination — disk
' domination
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Kording, Falcke, & Markoff (2002);
see also Fender, Gallo, & Jonker (2003)

Analogy with black hole X-ray binaries



Radio Luminosity

Coriat et al. (2011)

X-ray jet model N?:% 09
x5
PR,

Synchrotron

gt

External Comp.

ADAF, CDAF, ADIOS SSC

/"‘\Jet
;E#( > poeises
ILILY 1417
L <L
ILITL> LY P

: \[ LHAF
-------------------------- hot-JED

v

| | | |
107 10°® 103 10"

X-ray Luminosity (Ledd)

Hannikainen et al. (1998), Corbel et al. (2003), Gallo, Fender & Pooley (2003)



Optically selected sample: L,_15 rev VS Liagio
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| Low Luminosity Radio Galaxies
VLA + Chandra

— Low Luminosity RO AGN (Palomar)
-1 VLA + Chandra/XMM

- X-ray and radio from the
same component?

- Jet/outflow are disk related
(jet, disc-corona)

E -m; ﬁ A a ul |
AR Lo e o
, | A A
;Q_.'O - -3 %O ] N 6‘ a -
- A -
> L T A A
< B Q?O (9 ? A
T [ <o . 1
.JN B b 4 : ﬁ‘A }
a0 38 T ' ¢ Sey 1 —
Qo 4 O Sey 2 -
— 7 ‘l % CThick A
36 —
| | I | | | I | | | I | | | | | | | I | | |
34 36 38 40 42
Log L, ., (erg s7!)

Panessa et al. 2007 ARA

14



Coefficient = 0.751 _
Slope = 1.2 O

Log L, oy (€rg s'l)

INTEGRAL sample of 79 luminous AGN:
-> INTEGRAL 20-100 keV
-> 2-10 keV X-ray data
-> NVSS radio data

(Panessa et al. accepted, MNRAS)
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> Significant correlation

> Slope consistent with efficient accretion
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DECLINATION (J2000)

PLot file version 2 created 19-JAN-2011 17:
BOT!I
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Are sub-pc radio cores ubiquitous?

At 20 cm (1.4 GHz):

e NVSS :26/28 (93%)
e VLA : 18/28 (64%)
e VLBI:12/21 (57%)

At 6 cm (5 GHz):
e VLA : 23/28 (82%)
e VLBI: 13/21 (62%)

10,000 ly

 Lower detection rate with
respect to VLA

* RQ nuclei are less
ubiquitous at VLBI spatial
scale resolution

Water maser detection rate of 26%
- compared to 7% of maser surveys
(Braatz et al.1997)



X-ray versus Radio correlation
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. Single compact
. Double at one freq.

. Double at both freq.
. Jet like structure
. Non detection (8/23)




Brightness Temperatures and Spectral Slopes

. Peak at relatively low brightness
temperature:

» thermal vs non-thermal
. low T(B) are found in type 2

- Radio spectral slope equally distributed
between steep, flat and inverted:
~ no correlation between the slope and the
optical spectral class typel vs type2
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DECLINATION (J2000)

NGC 5273

353930F =
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Conclusions

The X-ray vs radio correlation holds at pc-kpc scales
- extended emission connected to the X-ray activity

Spectral slope consistent with efficient branch for luminous AGN
No correlation with EVN sub-pc luminosities

At EVN angular resolution = 5-100% of emission is resolved
- the sub-pc cores are extremely RADIO QUIET and heterogeneous

wolnanK you!



Origin of radio emission in Radio Quiet

Possible physical mechanisms in Radio-Quiet:

v’ Synchrotron emission from a jet:

v’ Relativistic? Sub-relativistic? Weak jet? Outflow?
v’ Free-free emission from a molecular torus or corona?

v ADAF? CDAF? RIAF? ...
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VLBI Observations of a distance limited
Complete Sample of Seyferts

. Complete sample of 28 Seyfert nearby galaxies
. For the first time sources with S < 1 mJy (VLA cores)
. European VLBI Network new observations to

complete the sample at mas scales of
23/28 nuclei

EUROPEANIA

*
** **
*
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VLBI Observations of Radio Quiet Nuclei

Discriminate between jet synchrontron, SSA, ADAF, free-free
emission?

Physical constraints:

. Compactness of the source (ADAF < 10% Ro)

. Brightness temperature limits (high T; -> non thermal emission)
. Spectral indeces (steep, flat or inverted --> Synch, ADAF or SSA)

. Motions (relativistic/sub-relativistic)



Type 2 Seyfert: NGC 4388
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Resolved radio emission at sub-pc scales
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Radio power versus Eddington ratio
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