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AGN : Two main categories

1. Dominated by (mostly) thermal emission from
accretion disk -

Radio quiet AGN (>~90 %)
(normal QSO powered by accretion onto a SM black hole)

1. Dominated by Non-Thermal radiation —

Jet dominated AGN (< 10%)

When ©<0,,,,,, =™ Blazar

As of today, about 3,561 blazars are known (Bzcat, edition 5., Massaro et al. 2015).

This number is increasing rapidly but it remains a small percentage
of the over one million AGN known

..and the ~one billion stars/galaxies known
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Leptonic or hadronic

Most blazar spectra well fit

emission??

by leptonic models
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But a few are better fit by

hadronic models
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A simplified view of blazars: clearing the fog around

long-standing selection effects
MNRAS, 2012, 420, 2899

P. Giommi'*, P. Padovani?, G. Polenta'®, S. Turriziani', V. D’Elia'*?,

S. Piranomonte?®

1 ASI Science Data Center, c/o ESRIN, via G. Galilei, 00044 Frascati, Italy

2 European Southern Observatory, Karl Schwarzschild-Str. 2, D-8574{8 Garching bei Minchen, Germany
3INAF-Osservatorio Astronomico di Roma, via Frascati 35, I-00040 Monteporzio Catone, Italy

Monte Carlo survey simulations Occam’s razor approach
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Fermi 2FHL
The Fermi-LAT view of the Very High Energy Sky



~
s, ormd Count Map

Approximately 6 years of P8 dat

¢ Space Telescope
51,000 photons E > 50 GeV
18,000 photons E > 100 GeV about 1 photon every deg?
2,000 photons E > 500 GeV

Preliminary: 2FHL All-sky map. Adaptive Gaussian smoothing applied




A simplified view of blazars: the very high energy ~-ray
vision

P. Padovanil?*, P. Giommi**®

! European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei Miinchen, Germany
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3ASI Science Data Center, via del Politecnico s.n.c., I-0013% Roma Italy

1ICRANet-Rio, CBPF, Rua Dr. Xavier Sigaud 150, 22290-180 Rio de Janeiro, Brazil

5 Associated to INAF - Osservatorio Astronomico di Brera, via Brera 28, I-20121 Milano, Italy
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1WHSP: an IR-based sample of ~1,000 VHE y-ray blazar candidates

B. Arsioli'?, B. Fraga'*?, P. Giommi®, P. Padovani*?, and M. Marrese?

A&A 2015, in press
arXiv:1504.02801
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The VHE sky (IACTs+Fermi 2FHL)
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The VHE sky (IACTs+Fermi 2FHL+1WHSP-bright)
PRELIMINARY

o. ® O ‘| . ...
do— o= Thos ‘Qbf“—‘e{r‘ “"*’"""r %‘340“’-‘3(;06' > JZhw— Zdo— ’2‘}'@" 740t
\ - ¢ /| ®
. ¥‘\.‘5‘.‘\ \ .O\:.li_ﬁl P.‘/ .J’ /o
o Leg ® 5 I B T 1 G/ —/— .-‘.,g__:, _C
yow & "Q-‘s\ S Yo Bl 2
Ble e L :\ J'-;(—/!&":,a/.



The VHE sky (IACTs+Fermi 2FHL+1WHSP-bright-faint)
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A simplified view of blazars: contribution to the X-ray
and v-ray extragalactic backgrounds

P. Giommi"?*, P. Padovani®**

MNRAS 2015, 450, 2404
arXiv:1504.01978

LASI Science Data Center, via del Politecnico s.n.c., I-00133 Roma Italy

2 Associated to INAF - Osservatorio Astronomico di Brera, via Brera 28, 1-20121 Milano, Italy

3 European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei Miinchen, Germany

4 Associated to INAF - Osservatorio Astronomico di Roma, via Frascati 33, I-00040 Monteporzio Catone, Italy
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Fraga, Turriziani, Giommi,
2015 in preparation
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A simplified view of blazars: contribution to the X-ray
and v-ray extragalactic backgrounds

P. Giommi"?*, P. Padovani®**

LASI Science Data Center, via del Politecnico s.n.c., I-00133 Roma Italy

2 Associated to INAF - Osservatorio Astronomico di Brera, via Brera 28, 1-20121 Milano, Italy

3 European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei Miinchen, Germany

4 Associated to INAF - Osservatorio Astronomico di Roma, via Frascati 33, I-00040 Monteporzio Catone, Italy
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The Origin of the Extragalactic Gamma-Ray Background and
Implications for Dark-Matter Annihilation
M. Ajello!, D. Gasparrini®>3, M. Sanchez-Conde**®, G. Zaharijas”®® M. Gustafsson!®!!,

J. Cohen-Tanugi'?, C. D. Dermer!?, Y. Inoue!4, D. Hartmann!, M. Ackermann?®,
K. Bechtol'®, A. Franckowiak*, A. Reimer!”, R. W. Romani*, A. W. Strong!®

2015, ApJL in press, arXiv:1501.050301
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Blazar multi-messenger astrophysics?

36



Are both BL Lacs and pulsar wind nebulae the
astrophysical counterparts of IceCube neutrino events?

P. Padovani! and E. Resconi®*

! Buropean Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei Miinchen, Germany
2 Technische Universitiat Miinchen, James-Frank-Str. 1, D-85748 Garching bei Miinchen, Germany

ArXiv 1406.0376V2

TANAMI Blazars in the IlceCube PeV Neutrino Fields

F. Krauf™Z, M. KadlerZ, K. Mannheim?, R. SchulZ", J. TriistedfTZ, J. WilmsT, R. Ojhd®* E. RosT¥, G. Anton?,
W. Baumgartnerm, T. Beuchertmz, J. Blanchard™, C. Biirkel'lZ, B. Carpente@, T. EberiE, PG. EdwardéT—H,
D. Eisenacher?, D. Elsisser®, K. Fehni?, U. FritscH?, N. Gehrels?, C. Griife!lZ, C. GroBberger'Z, H. Hasel¥,
S. Horiuchi?, C. James?, A. Kappes?, U. KatZZ, A. KreikenbohmIZ| I. Kreykenbohm, M. LangejahnlZ, K. LeiterZ],
E. LitzingedI2, J.E.J. Lovell3, C. MiilletIZ, C. Phillips', C. Plotz13, J. Quick™®, T. Steinbringd![Z, J. Stevens'?,
D. J. Thompsor?, and A.K. Tzioumig!J

ArXiv 1406.0645V1
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Our most probable counterparts

IceCube ID  Counterpart(s) Class Catalogue(s)

9 MKN 421 BL Lac (HSP) TeVCat/WHSP

1ES 1011+496 BL Lac (HSP) TeVCat/WHSP

10 H 2356—309 BL Lac (HSP) TeVCat/WHSP
14 HESS J1809—193 PWN TeVCat
17 PG 15534113 BL Lac (HSP) TeVCat/WHSP
19 1RXS J054357.3—553206 BL Lac (HSP) WHSP
20 SUMSS J014347—584550 BL Lac (HSP) WHSP
22 1H 1914—194 BL Lac (HSP) WHSP
27 PMN J0816—1311 BL Lac (HSP) WHSP
33 MGRO J1908+06 PWN TeVCat

9 IceCube events, 10 counterparts: 8 BL Lacs and 2 PWN (no starburst or radio

galaxy)

~ 700 catalogued sources - 115 “positional” matches - 10 “positional” &
“‘energetic” matches

39



A simplified view of blazars: the neutrino background

P. Padovani'?*, M. Petropoulou®t, P. Giommi*”, E. Resconi®

lﬂumpeun Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei Miinchen, Germany

2 Associated to INAF - Osservatorio Astronomico di Roma, via Fraseati 33, I-00040 Monteporzio Catone, Ttaly

3 Department of Physics and Astronomy, Purdue University, 525 Northwestern Avenue, West Lafayette, IN 47907, USA
4 A8l Science Data Center, via del Politecnico s.n.e., I-00133 Roma Italy

5ICRANet-Rio, CBPF, Rua Dr. Xavier Sigaud 150, 22290-180 Rio de Janeiro, Brazil

b Technische Universzitdt Miinchen, Physik-Department, James-Frank-Str. 1, D-85748 Garching bei Miinchen, Germany
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Blazars and UHECRs

The origin of UHECRSs, particles with energy > 1.x108 eV, is still one of
the mysteries of astroparticle physics
Abbasi et al. 2014, arXiv:1404.5890

AGN, BL Lacs, particularly TEV BL Lacs (HSPs), have been suggested as possible sources of UHECR
e.g. Tyniakov, Tkachev, 2001, arXiv:astro-ph/010247, Abbasi et al. 2008, arXiv:0804.0382,

Abreu et al. 2010 arXiv:1009.1855,

Zhang, Zhao, and Cao 2014,dx.doi.org/10.4236/ijaa.2014.43046

1WHSP is the largest and most complete sample of HSP blazars, that is the extragalactic
sources known to accelerate particles to the highest energies.

(Giommi, Arsioli and Padovani work in progress)

We cross-matched the sky positions of the brighter sources in the 1IWHSP sample
(FOM > 1 :110 objects) with those of TA and AUGER UHECR (E> 5. x10% eV )

atb > |20]| deg.
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But.....

The new set of 231 AUGER UHECR (published two months ago)
does not confirm the strong statistical association between HSPs
and UHECR... work is on-going.
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