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* Super massive black hole:

100-10° Mo

* fed upon accreting matter

* Torus surrounding accretion
disk

* Broad emission line region

* Narrow emission line region
* Two narrow jets emerge from

BH and extend for several kpc



Active Galactic Nuclel

Observed Properties of Jets and

Unlﬁed model the Angle to the Line of Sight 8

Host Galaxy AGHN Angle

ditferent features are due to a different
orientation w.r.t. the observer

Radio galaxy:

Jets lie at large (530 deg.) angle w.r.t. the line
of sight

Blazar:

Jets point towards the observer

- BLL Lac : no feature of BLR or NLR
- Flat Spectrum Radio Quasar (FSRQ) :
shows evidence of BLR and NLR + thermal

emission from accretion disk




Spectral Energy Distribution

Active Galactic Nuclel

(SED)

* Dominated by non-thermal

continuum produced within

the jet

* Consists of two bumps

- First bump (UV to optical
or X-ray): synchrotron
radiation

- Second bump (X-ray to
gamma-ray): Inverse
Compton or hadronic
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Extragalactic Background
[Laght (EBL)
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* Direct measurement of EBL 1s difficult due to the foreground
emission from sun and galactic plane
* VHE gamma-rays from distant sources are strongly attenuated

by the extragalactic background light (EBL) — Strong
constraint on EBL. models could be derived indirectly
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Imaging Air Cherenkov
Technique (IACT)

1 TeV - High energy gamma-rays/

proton

km

hadrons induce extensive
air showers

- From the shower image
‘,‘ we reconstruct the
| direction and energy of
primal gamma-ray

Gamma Hadron




MAGIC Telescopes

MAGIC (Major Atmospheric Gamma Imaging

Cherenkov) 1s currently a largest imaging air Cherenkov
telescope 1n operatlon (17 m dlameter)

Location: La Palma of Canary Island (Spain) at 2225 m

a.s.l.

Low energy threshold (50 GeV), goga. sen51t1V1ty at low
(~100 GeV) energy range .
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Stereoscopic| observatlons vyfth two .’eelescopes started»m 2

2009 and have' achieved the impro nt of the Serfsm{;lg’.
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MAGIC Telescopes

* MAGIC (Major Atmospheric Gamma Imaging
Cherenkov) 1s currently a largest imaging air Cherenkov
telescope 1n operation (17 m diameter) /

Prellminary

- Integral sensitivity

|

¢ Location: La Palma of Canary Island (Spain) ?{ QQQF m
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* Sensitivity
L1 1.6 Y0 Crab-—=11: 0.8 % Crab

| * Energy resolution

] 1: 25 % — 11: 15 % (5300 GeV)

* Angular resolution (PST)
[::0.1%5=> 11::0.077 (- 500 GeV)
II: 0.1° at 100 GeV




Fermi1 Gamma-ray Space

Telescope

Fermi satellite launched on June

2008, carries Large Area
Telescope (LAT) and GBM

- Fermi operates 1n an
all sky scanning mode

- LAT covers the
energy range >100 MeV

Most sensitive Fermi

energy range (100 MeV ~

few GeV): Not affected by
the EBL absorption
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— pair-conversion telescope
— large energy range: 20 MeV to >300 GeV

1) incoming gamma ray

— large field-of-view: 2.4 steradians '

Anti-coincidence Detector:
- array of plastic scintillator tiles
- vetos CR background

Tracker (16 towers):
- tungsten conversion foils
- measures e/e* tracks \
—> 18 layers of silicon strip detectors 1
— 70 m? of Si detectors / |
Calorimeter (16 modules):

electron-positron pair

- measures photon energy
—> 1536 Csl crystals



PKS 1222+216

A. k.a.4C +21.35

Flat-Spectrum Radio Quasar, z=0.432
RA:12h24m54.4s, Dec: +21d22m46s (J2000)
GeV detection by EGRET

Whipple observation in 1994: Flux upper limit (10 % Crab Unat,
>300 GeV)

From 2009, several gamma-ray flares were reported by Fermi and

AGILE




PKS 1222+216

Fermi/LAT lhight curve >1 GeV: 2010 flaring period
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PKS 1222+216
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PKS 1222+216

Observed and de-absorbed

spectra are compatible
with simple power-law

Measured spectrum:

a=3.75 + 0.29
De-absorbed Spectrum
(Dominguez+10):

a=2.72 + 0.34
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PKS 1222+216
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PKS 1222+216
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MAGIC intrinsic spectrum index 1s consistent
with Fermi spectrum index after the break




PKS 1222+216

Very fast variability x10°

m— Exponential fit (y°=4.45/3)

Doubling flux scale: 09
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. slope: (1.30+ 0.15)x 107 s
~ 10 minutes
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Emission Zone

« 0 ) i
The “canonical” scenario Emission zone <0.1pc

in conical jet within

BLR
Short time variability

=) Internal absorption

e.q. Liu et al. 2006,
Revmer 2007,
TavecchioesMazin 2009

= Reduced scattering
ethiciency Klein-
Nishina (KN) e.g.
Albert et al. 2006,
TavecchioesGhrselling
2008

Jet




Emission Zone

The far-dissipation scenario e
£ Emission zone ~1-10 pc

v' dusty/IR torus

(‘—-NW'N’( p
| R LN V-ray ~ radio flares —

c ” optical thin = >1pc

@) Fast variability ~<1 day
e.g. 3C 4564.3, PKS
1510-089 Tavecchio 2010
E.g. 3C 279: t,,.~20d

bended jet R~10""cm (10°
Rs.) Abdo et al. 2010

BLR




Summary

MAGIC detected VHE gamma-rays from a
distant AGN (FSRQ) PKS 1222+216 during the
GeV flare observed by Fermi

Energy spectrum can be reproduced by a single
power-law

Fast variability ~10 min

Challenge to “canonical” and far-dissipation
scenarios

More detail: Aleksi€ et al. ApJL 730 (2011)
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limits from PKS1222+216, MAGIC
Albert+08, max high UV
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