Radio Galaxy 3C219
Radi ical
adiolopticdl Almost every galaxy hosts a BH
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99% are silent e,

1% are active i

0.1% have jets
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§ 1996 flare (ASCA)
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®1997, May 4 (SAX)
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TeV BL Lacs
EGRET: ~60 blazars

Cherenkov: ~6 BL Lacs
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Leptonic models:

Maraschi Ghisellini Celotti 1992
Dermer Schlickeiser 1993
Sikora Begelman Rees 199
Blandford Levinson 1995
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Syochro

~1018 cm

But see e.g.:

Mannheim 1993;
Aharonian 2002;
Rachen 2000 for

Ghisellini Madau 1996

g <_______proton models /




® If y-Y important== too many X-

rays => 6x.y>1 (>10) +ﬂ(a{f
* Ryeo large.apough (1016 cm), but Af
o te¢lday Ry, <2.5%10' t 05 cm L () V:z

Blob away f:__'om qccretion disk X-ray %—1 ﬂ;/zg

Energy transport in inner jet
must be dissipationless




_ The blazar sequence
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_ The blazar sequence
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L O Tev
O Extreme BL

[ A FSRQ

- A FSRQ z>4

EGRET
R blazars




L O Tev
O Extreme BL

[ A FSRQ

- A FSRQ z>4

Low power = slow
cooling = large vy .,

Big power
=> fast cooling
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b Rees 1978
Inlernal shocks for MB7

Discouls nods efe clions of blbs wilh
o/ Flherewt .47

Observed time: (R,/c)l%(1-BcosB ) ~ Ry/c |
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Internal shoctk 'scenario”
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Ghisellini 1999, Spada et al. 2001; Guetta et al. 2004




Electromagnetic "scenario”

0 Almost maller Zéan'ou,) Free
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Blandford 2002, 2003, Lyutikov 2003
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Power of jets
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1354+195
z=0.720

1354+195
knot A
knot B
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Alternatives:

Relative R.A. (arcsec)
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Protons

(1 proton
per emitting
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l SiKora el ot 199F ,

If jet is matter
dominated

from the
beginning, it
Comptonizes the
radiation from

the accretion
disk. ..
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UV Bomp /‘f




Pairs can outnumber protons, but are not
dynamically important (Sikora et al. 2005)

Large L, /L, , seems to favor protons

But no signs of bulk Compton...
Constraints are more severe for powerful jets
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Mkn 421
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L

K-N: the same




B py~ 0-04 — 0.18

B app~ 0-05 — 0.54

5 app™ 0

3 app~ 44 (+-2.9)

B app~ 0 — 0.5 (+-0.5)
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Markarian 501 4.8 GHz  April 1998
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— AR|“1016 cm
AR.~10'4 cm

Strong feedback between spine and layer
For both: enhanced IC emission




B=136

L, =4x10%2
L, =1x10%3
L, =2x10%

No
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Radiogalaxy
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Having increased the B-field, we
need fewer electrons to do the
radiation we see

The jet is lighter

It is easier to make it decelerate
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In K there is a loss of
momentum...

And in K'? no, but the mass
<Y >m. decreases.



more collimated
than before

V.V Anisotropic! Loss of
AV momentum ==ecoil

A, Important when <Y >me~m,
[Luk decreases






Low power jets decelerate more?

Extended emission smaller for TeV BL
Lacs?

Large angles? Layer. Also GeV-TeV
for radio-galaxies (GLAST)



Aborted Jets

Mou‘l‘:Min: Pje‘l'=Pdisk

Relative kinetic energy = heating

___—® UV rodiation field  cooling
|'[ . X-wfs‘
Thermessplasma (T,~50-100 keV)

Comptoniaation

— - A -

If Pjef~Pdi.




® We “"know" the radiated power. We "guess” the
kinetic power (AGILE-GLAST -Cherenkov)

* We must find the energy carriers. Matter or
Poynting flux? (Compt. bump - theory)

© Similarities with GRBs are intriguing, do they
mean something, or coincidence? (continue...)

(ADAF for FR I?)
/M. ? or

* P;.; can be > P

* Radio-loud vs quiet (a matter of M
Mg, or BH spin?)

accretion

out



