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Jets pointing at us: BLAZARS
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Cosmic particle beams




Extreme BL Lacs

after Costamante et al. 2001
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Extreme BL Lacs
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> Very hard X-ray and gamma-ray (deabsorbed) spectra

> Rather wmodest v&riabili&v at all ﬂfrequ@\ties
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Extreme accelerators?
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» Acceleration proaess%”
> Wh3 cooling so small?
> ka w@;o\wtv/stowtv variable?



Emission mechanism?
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Emission mechanism?

region filled with
hot photon gas

Inkternal absarp&ion?
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Probes of IGMF
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Probes of IGMF

‘/'1"/\ The reprocessed flux is diluted
@ within a larger solid angle

Effective B-field
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Probes of IGMF
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Hadron beams?

Essey & Kusenko 2010
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Aharonian et al. 2013
FT 2014




Murase et al. 2012

Hadron beams?
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Hadron beams?

Cluster ImuG
Filament 10 nG
Voids 10-16 G




Murase et al. 2012
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Hadron beams?
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Looking for EHBL

Quite interesting sources, but only a
few

Population!?
Impact on gamma-ray background?
Evolution?
Parent population!?



Looking for EHBL

Large X-ray flux
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Look for BL Lacs with large X-ray/radio flux ratio
and weak gamma-ray emission



Looking for EHBL

Bonnoli, FT et al. 2015

71 BL Lacs form SDSS+FIRST

(Plotkin et al. 201 I)
+

z<0.4 (small EBL absorbtion)
+

X-ray detection

V

50 BL Lacs
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Looking for EHBL

Source Name R.A.(J2000) 8(J2000) [ b Redshift Ap
BZB J0022+0006 5.5040 0.1161 107.18 —61.85 0.306 0.108
RBS 0723 131.8039 11.5640 215.46 30.89 0.198 0.093
1ES 0927+500 142.6566 49.8404 168.19 45.71 0.187 0.073
RBS 0921 164.0275 2.8704  249.28 53.28 0.236 0.178
RBS 0923 164.3462 23.0552 215.96 63.91 0.378 0.088
RBS 1029 176.3963 —3.6671 273.11 55.34 0.168 0.130
RBS 1176 193.2540 38.4405 121.36 78.68 0.371 0.083
RBS 1510 233.2969 18.9081 29.21 52.05 0.307 0.210
RBS 1555 241.3293 54.3500 84.35 45.60 0.212 0.041
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Looking for EHBL

RBS 1176: an ulkbra-exktreme HBL?
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Looking for EHBL

We skark to extend the selecktion

Rosat Bright Survey
+

FIRST (1.4 GHz)
+

No 3FGL

V

14 new + 4 in Bonnoli 2015

&

WORK IN PROGRESS






Even before CTA completion!
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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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Structured jets:

FT etal.2014
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Propagation: EBL absorption

Gamma-rays
from jet of Quasar
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