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Blazars in a nutshell
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non-thermal continuum emission C)‘F the jet.
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Blazars: jet physics
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Blazars: high-energy particle beams
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The golden era
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The golden era

FT et al. 1998
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The golden era

FT etal. 1998
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The golden era

Fermi/LAT
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Blazars: basic phenomenology

e . R
~ Blazars occur in two flavors:
FSRQ: high power, thermal
optical components
BL Lacs: low power, lack of
important thermal comp.
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Blazars: current discussions

FSRQ: “dressed” jets

1/2
RBLR = 1017 Ld./45 cm.

Rr =2.5x 10" L)% cm




Blazars: current discussions

FSRQ: “dressed” jets

OQO Turbulence
Marscher 2014
O O Narayan & Piran 2012
Maghetic
reconnection \\3\
(“ME,V\EJEES”) \@
Giannios 2011, 2013
SChC}CMS ‘ : Rgir = 10" Lcli./js .

Rr =2.5x 10" L)% cm




Blazars: current discussions

FSRQ: “dressed” jets

OQO Turbulence "
Marscher 2014 ] :
O O Narayan & Piran 2011 o § Marscher et al. 2008, 2010
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Giannios 2011, 2013
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Sikora et al. 2008\ ; \ Rpir = 107" Ly 45 cm.
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Log N(7)

BL Lacs: the one zone model
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BL Lacs: the structured jet model

Simulation by .

Rossi et al. 2008 l




Structured jets

eview ~ 15° — 20°
A for M87

' Layer
O ~ 15°
[=3-5



Structured jets

Frel — FSFI(]- — 6861)

U' ~ UT?

rel

Ghisellini, FT & Chiaberge

LIC x U /
* The sees an enhanced U, coming from the

* Also the sees an enhanced U, coming from the

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



Structured jets: radiogalaxies

B FT & GG 2014
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Structured jets: neutrinos

FT etal.2014




Log E2dN/dtdE [erg s-!]
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Structured jets: neutrinos

FT et al. 2014
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Log E2dN/dtdE [erg s-!]

Structured jets: neutrinos

FT et al. 2014
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Extreme BL Lacs

Hard de-absorbed
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Extreme BL Lacs

after Costamante et al. 2001
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Proton beams?

Essey & Kusenko 2010
Murase et al. 2012
FT 2014




Proton beams?

PeV Neutrinos

Kalashev et al. 2013




VF (erg cm™ s'l)

\

Murase et al. 2012

Proton beams?
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Misalighed EHBL: UHECR sources?

Euuecr > 101 eV
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Outlook

Blazar jets: emission region(s)
dissipation/acceleration process(es) (magnetic, shock, turb.)

Structured jets: radiogalaxies
neutrinos
powerful jets (FRII)?

Extreme BL Lac: why are they so different?
UHECR sources!?
parent population?






Cosmic opacity anomaly: ALP

e.g. Horns & Meyer 2012

e.g. De Angelis et al.201 |

Observed spectrum
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Cosmic opacity anomaly: LIV

ASTRI/CTA

LIV induces an affective

Fairbairn+ 2014 uAL~Arra
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Cosmic opacity anomaly: LIV
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Intermezzo

neutrino production i a nubshell
relativistic protons pion decay

= ut+v, et i+,

770%27

E, ~ 0.05E,

—1
Ein = T~ 7 x 10 (i) eV E,~0.1F,




Neutrinos from FSRQ? Strong
correlation

expea&ac&!
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Murase, Inoue & Dermer 2014
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Structured jets:

FT etal.2014
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Propagation: EBL absorption

Gamma-rays
from jet of Quasar
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Structured jets

—
!!W‘ o8

Oview ~ 15° — 20°
for M87

Layer
0 ~ 15°
[=3-5




