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Blazar gamma-ray emission
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Inverse-Compton echo
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Inverse-Compton echo
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Inverse-Compton echo
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Inverse-Compton echo

E <260 GeV
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Inverse-Compton echo

E <260 GeV
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Formalism
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Inverse-Compton Echo-Transient

E =260 GeV

Taylor et al. A&A 529,A144 (2011)
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Inverse-Compton Echo-Transient

E =260 GeV
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Inverse-Compton pair halo emission

Neronov & Semikoz 2009

10 - d- E, 17'T B
Opxt & 0.5°(142) 2 ) )
ext (1+2) { dr ] [O.l Te\/] [10—14 G] —
~ermi PSF | [gegree]
10" —— E=10.0-100.0GeV A T =1000000.0 yrs
_ 1ES 1101-232,z=0.18
gmz 1
s —'—l_l_l_l‘—
S
5 —l—;%—%—;
_B=1O-15.OG
_B=1o-16.OG
- —B=10""9G | PRELIMINARY
197 0.1 0.2 0.3 0.4 0.5

6% [deg?] 7



Inverse-Compton pair halo emission
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UHECR induced synchrotron pair echo/halo

Gabici, Aharonian 2005,7
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UHECRs e'e prompt synchrotron y-rays
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UHECR induced synchrotron pair echo/halo
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UHECR induced synchrotron pair echo/halo
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Summary

New analytical formalism to constrain EGMF strength with blazar pair-echoes/halos

Treatment of time-dependent pair-echo and pair-halo emission (transient sources)
and off-axis emission (radio galaxies)

Fast implementation/Fermi-LAT parameter surveys

Synchrotron emission by UHECRs can explain hard-spectrum ultra-high energy
peaked blazars (UHBLs) and probes MF strength in structured regions
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UHECR induced synchrotron pair echo/halo
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Back-up: UHECRSs vs. UHE neutrals

*sensitive to EGMFs in structured regions
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Back-up: UHECRSs vs. UHE neutrals
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Back-up: UHECRSs vs. UHE neutrals
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Back-up: UHECRSs vs. UHE neutrals
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Back-up: Source at z> |

Aharonian et al, Phys.Rev. D8/ (201 3) no.6, 063002
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Hint of halo emission by Chen et al. 2015 analysis

Chen et al. Phys.Rev.Lett. [ |5 (2015)
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UHECR Inverse-Compton cascade

e.g., Essey et al 2010a,b,
E <260 GeV Murase et al 2012,

g Tavecchio 2014
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UHECR Inverse-Compton cascade

e.g., Essey et al 2010a,b,
Murase et al 2012,
Tavecchio 2014

E <260 GeV
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UHECR Inverse-Compton cascade

e.g., Essey et al 2010a,b,

E <260 GeV Murase et al 2012,
Tavecchio 2014
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UHECR Inverse-Compton cascade

e.g., Essey et al 2010a,b,
Murase et al 2012,
Tavecchio 2014

BEGMPFs: flux dilution according to fraction of Universe
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