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Blazars in a nutshell

IR—soft X-rays MeV—GeV
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SED dominated by the relativistically boosted
non-thermal conltinuum of the jet.
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One-zone models
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One-zone models: SSC
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$SC: few parameters
Parameters uniquely fixed

Autonated fitting feasible
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Multi-blob models

Evidence for two regions with different

polarization behavior (BA 2010).

X-rays correlate with the variable
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Multi-blob models

Evidence for two regions with different

polarization behavior (BA 2010).

X-rays correlate with the variable
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Multi-blob models

Log vF(v) [erg ecm-2 s-1]

MJD 54716

—13 PR R N T T T 1 ':'l a1 .E 1

15 20 25
Log v [Hz]

B~0.1G
R~107% cm
o~30

R —

Barres de Almeida et al. 2014



Multi-blob models
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OO Turbulence
O OO Marscher 2014
MQSME&C Narayan & Piran 2012
reconnection
(“minijets”)

Giannios 2011,2013

PKS 1222+200

FSRQ with (sub)TeV
emission
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Decelerating jets

[=3-5
The inner/faster regions “see”
boosted radiation
from the outer/slower regions
Am[atbfi@.d 1C
[=15-20

Georganopoulos & Kazanas 2003



Decelerating jets

v Slow VLBI
v Unification

The inner/faster regions “see”
boosted radiation
from the outer/slower regions

Am[atbfi@.c& 1C
r=15.20 ¢ Large Doppler
factor

X Deceleration is postulated Georganopoulos & Kazanas 2003



Structured jets

SPEM&

Ghisellini, FT and Chiaberge 2005
also Henri & Pelletier 1991



Structured jets

Slow VLB SP&M@.
Unification

Deceleration
is predicted
(Compton drag)

Large Doppler
factor

X Structure is postulated

Ghisellini, FT and Chiaberge 2005



Structured jets
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Simulations predict spine-layer structure

Limb brightening Laing 1996
: : - : Mkn 501, Mkn 421, M87, Giroletti et al. 2004
Entrainment/instability e.g. Rossi et al. 2008 NGC 1275 Piner & Edwards 204

Acceleration process e.g. McKinney 2006

Pushkarev et al. 2005
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The spine layer model - 10 years after

Lo = TLTU(1 = Buf) f VA
U,QUFIQ.GI | " 1s eE
LI(jOCU/ d

Ghisellini, FT and Chiaberge 2005

* The spine sees an enhanced U, coming from the laver

* Also the Layer sees an enhanced U, coming from the spine

The IC emission is enhanced w.r.t. to the one-zone model

The IC emission is anisotropic in the layer spine-frame



The spine layer model - 10 years after
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Structured jets and radiogalaxies
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Structured jets and radiogalaxies
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Structured jets and radiogalaxies

NCFC 1278 | |
Radio outburst in 2005

Limb brightening VLBA 43 GHz
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Structured jets and radiogalaxies

NGC 1276
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Structured jets and radiogalaxies

Emission from one region
possible only for small angles
(requires 0=4)
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Log vL, [erg s!]

Structured jets and radiogalaxies

NGC 1276

Spine: low enerqy peak I s = 10
Layer: high enerqy peak I, =4

FT & Ghisellini 2014



Log vL, [erg s-!]

Structured jets and radiogalaxies

NGC 1276

Absorbed E>80 GeV

‘j/ VY = e*

FT & Ghisellini 2014



Structured jets and radiogalaxies
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Structured jets and radiogalaxies

0 = 18° case

Laver

?hjsi,f:ai. condikions

Us

— 7 %1072
Urad 8

Lavar

[Dominated by spine radiation]

SF?EMQ,

= 10°
Ymax (Stawarz & Ostrowski 2002)

Turbulent acceleration?

B _1/2 . Urad
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Structured jets and radiogalaxies

6 = 18° case Physical conditions

L;~Lp=095X 10%° ergs ! Layer

L; ~ L, = 10*" ergs™}! Spine



Spine-layer: blazars

PKS 0821-36: a misaligned blazar?

Tentatively detected by EGRET
No beaming required
No superluminal speed

Large-scale optical/X-ray jet

:> Large angle ~20-30 deg (Pian et al. 1996, Giroletti et al. 2014)
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PKS 0821-3¢
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Log vF, [erg cm-2 s-!1]

Spine-layer: blazars

Log E [GeV]
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Summary

One zone: simple, good estimate of the parameters
problems with unification, small speed (TeV BL Lacs)
variability correlations

Structured jets: radiogalaxies and misaligned jets.
two-components required (low: spine, high: layer)
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Structured jets: neutrinos

FT etal.2014,2015




Log E2dN/dtdE [erg s-!]

Structured jets: neutrinos
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