VHE emission from

extragalactic sources
open issues from MWL observations

On behalf of S ntonio otamerra




The MAGIC
Eei.esc:cwpes

* VHE range - Energy threshold ~50 GeV (up to 10 TeV)
* Energy Resolution ~20%
Siokdy

* Angular Resolution ~0.1°

- ke i T oy . :
> SETISILIVILY (50in 50 hours). ~17% Crab Nebula Tlux (@~200 GeV)




The PL@E

+ A single scenario for blazars?
— the single-zone $SC

— the blazar sequence

+ An obscure scene of the crime
- where gamma rays come from

+ Evidences from far-far away
- £BL EGMF and axiowns




o First simulbaneous VHE
SED (5 hours integration time)
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« & fairyland

reigned by
* Single zone (ssc and £¢)
¢ Sequence

BL Lacs |
LBL-HBL),
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Log v [Hz]

ossati et al. 1998; Donato et al. 2001



The bad..

“Extreme” blazars: (o) kard Tev spectra?

1ES 1101-232, March 5-16, 2005

A distance effect?
EBL, EGMF, exctic effects,..
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w and khe u,gtv

“Exkremwe” blazars

Just a distance effect?

6=13.0
R=1.0e+16 cm

B=0.050 G Swift XRT 0.2-10 keV

Q=45¢+11cm ™ s
n=4.0
’Tmin:4'5€ +O5 #
Yonae = 1.0e +07

VERITAS detection - ATel #2301 (2009)

No published spectrum
slope 3.92+/-0.35 Benbow arXiv:1110.0040

Katarzyn'ski arXi




Mrie4-21 z2=0,031
s&r&aﬂj sinmulbaneous
StEDs
« Exkreme doppte_r
foctors “o-crisis”
» Structured jeb? Spine-
layer? small jets in a
Jek?
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Mrie4-21 z2=0,031
s&r&aﬂj sinmulbaneous
StEDs

« Exkreme doppte_r
foctors “o-crisis”

» Structured jeb? Spine-

Layer? small jebs in a

jea?
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The single zowne $SC crisis

the unexpected quest

+ IC 310: a flot GeV-TeV peak

* Y5 from bow shock of the head-tail
SQLQX ? (Neronov et al. 2010)
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The single zone $SC crisis

the unexpected quest

A blazar structure
je& angle <30 deg
Tey vomi;o\bi!.i&'j |
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The single zowne $SC crisis

¢ A HBL with an hadronic VHE
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Credit: M. Backes, PhD thesis
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The single zowne $SC crisis

« A HBL with an hadronic VHE

Giordano et al. 2011
Morlino&Caprioli 2011
Atoyan&Dermer 2012
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The scene of the crime

Identify the blazar zone

« MWL connections
—radic / gamma correlations
-X-ray / gamma correlations
— paiariaaﬁiovx

. \/armb&t&&j + tnkernal absorp&&om
features




The radio-gamma correlation

A e.xampi.e: NG C 1R78
« MAGIC detection 2010 (3 radio galaxy i TeV)
* MWL campaign 2010-2011 (paper in prep. )
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+ NGC 1275
* IC 310

Pedlar et a. 1990‘




Peak: 10255.6, RMS: 4.10 mJy/beam
Beam: 1.31 x 1.24 mas ot —21.5 deq., Taper = 100 M\

03164413, Epoch: 2011-06-24, 15.4 GHz
MOJUAVE Program
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The scene of the crime

¢ PKS 1222+21 (4C 21.35, 2=0.435)
+ Variability + internal absorption

VTHZ)
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The scene of the crime

¢ PKS 1222+21 (4C 21.35, 2=0.435)
+ Variability + internal absorption
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The scene of the crime |

Evidence of substructures?
¢ sice RO0SE: sub-flares on top of major flares

> Tinme evolubion of SZ-55C wiodels?
> How are the regions conneckted?
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Hinks

> snall emitting regions over a bigger
(hadronic?) jet producing the quiescent
emission? -> variability Y\
> collimation? (A5

> suqqested solutions: ° e
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* Needle/Jet model (Ghisellini, Tavecchio 2008 MNRAS.386L..28G)

* Jets in a jet (Giannos, Uzdensky, Begelman 2009)

* Relativistic turbulence (Narayan, Piran 2012MNRAS.420..604N)
* Kinetic beaming (Cerruti, Werner, Uzdensky, Begelman 2012)

« Hydrodynamic collimation (Bromberg & Levinson 2009)

« UHE neutral beams (Dermer et al 2012)

» Magnetic reconnection (Nalewajko&Sikora 2009, Stawarz 2006)




» EBL features
. E;GML, axions

== Par far away ==

The realm of exotic creatures
(axions) grazing at a
S8 (extragalactic magnetic) field W
L ENY on the dark (matter) side of the
§ "™ Universe, filled by the dim
(extragalactic background)

[ hmmerra  ScilNePHE= [, 0 48 /99 Jose 201



The kingdom of far far away

. ?&ir*produt&om av\omai.j?

Horns&Mayer 2012

See also: ”
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De Angelis et al. 2009
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The kingdom of far far away

. ‘Pa&rwproduﬁ&mm av\amaij?
+ 4.20 effect

H1426+428, id=37 (Z=0. 129) 1ES1101-232, id=45 (Z=O. 188)
¥® = 0.69 (d.o.1=4), p=05.26 p.c. $® = 0.02 (d.o.1=3), p=09.94 p.c.
T = 0.47 +/- 0.39 T = 1.05 +/- 0.38
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The farthest HBL

Aleksic et al. 2012
» Pl 1663+113
- estimated 270,48

Danforth et al. 2010
also Prandini 2011

« Fermi/LAT hard
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+ expected EBL features?

Referred to by ATe] #- 4078, 4107




EBL E;mprm%s o VHE spe&%ra

Extreme blazars (hard intrinsic spectrum)
¢ PGr1863 2=0.45; inkrinsic slope up to 100 GeV ~1.6
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EBL E;mprm%s o VHE spe&%ra

Extreme blazars (hard intrinsic spectrum)
¢ PGr1863 2=0.45; inkrinsic slope up to 100 GeV ~1.6
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EBL E;mprm%s o VHE spe&%ra

Extreme blazars (hard intrinsic spectrum)
¢ PGr1863 2=0.45; inkrinsic slope up to 100 GeV ~1.6
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EBL E;mprm%s o VHE spe&%ra

Extreme blazars (hard intrinsic spectrum)
¢ PGr1863 2=0.45; inkrinsic slope up to 100 GeV ~1.6
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EBL E;mprm%s o VHE spe&%ra

Extreme blazars (hard intrinsic spectrum)
¢ PGr1863 2=0.45; inkrinsic slope up to 100 GeV ~1.6
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EBL E;mprm%s o VHE spe&%ra

Extreme blazars (hard intrinsic spectrum)
¢ PGr1863 2=0.45; inkrinsic slope up to 100 GeV ~1.6
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End bitles

In order of appearance:
+ the victim: the single zone (SSC/EC) model
the unexpected quest: flat HE/VHE SEDs of blazars
the defendant: mulki-zones emission and collimation

the witness: distance effects (EBL, EGMF, axions..)

Will the present generation of Cherenkov telescopes
uncover the E.?L(:-E: and solve the “mvs%@rmj"?




End bikles
on the road to a happj end

Will the present generation of Cherenkov telescopes
uncover the F?Lc::«& and solve the “mvs%mj”?

e Sensikivity Limiks reached: ~1% Crab Uniks in 0 hrs ]
@00CyeV!
- e.9. 1E5 1312-423 by HESS —> ~100 hrs, 0.4% C.U. !!

> deeeep observations »100 hours? core program

> focus on flaring sources? new classes of sour

> Fundamental Physics: DM, EBL, EGMF studies?

v MAGIC: best suibed tnstrument (lowest £y cqoid)

v next fubure: HESS-II (2% m) and CTA
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