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BACKGROUND

Second LAT Catalogue (2LAC)
TS>25, August 2008 — August 2010 FSRQ
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1017 ~-ray point sources associated with AGN (Ackermann et al. 2011)
» Where is high-energy emission in AGN produced?

» What is the dominant mechanism behind the production of high
energy emission in AGN?
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DIFFERENT v7-RAY PRODUCTION SCENARIOS
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Possbile processes:

» Synchrotron Self-Compton
(leptonic)

» External inverse Compton
(leptonic)

» Accretion Disk

» BLR clouds

» Dusty Torus

» Synchrotron photons jet
» CMB photons

» Particle Cascades
(hadronic)

Knowing the location at which
~-rays are produced is key to
understand the underlying physical
mechanism.
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GB 13104487

» FSRQ (z=0.501)

» Faint -ray counterpart Adaptively binned v-ray light curve:
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(Sokolovsky et al. 2012; submitted to A&A)
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GB 13104487

. : 15 GHz radio light curve:
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» Flare 2 occured in rising stage of radio flare.
» Two ~-ray events precede two 15 GHz radio flares.
» Spectral evolution of the «-ray emission.

Interpretation: Flare 1: External Compton dominated
Flare 2: Synchrotron Self-Compton dominated

Direct relation between radio and ~-ray flares through a traveling shock?
Frank Schinzel (UNM)
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THE CASE OF 3C 345

» FSRQ (z=0.593)

» Fermi/LAT ~-ray detected (Schinzel et al. 2011)

» Associated y-ray emission with Compton-loss dominated region of
the radio jet at up to 23 pc from the central engine
(Schinzel et al. 2012)
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FEATURES IN THE RADIO JET
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PurTtINnG LAT AND VLBA TOGETHER
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COMMON EMISSION REGIONS?

1. Using time between flares,
2. Using the measured speed of jet features
3. Assuming feature at 0.1 mas responsible for a v-ray flare
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RESOLVED wiTH 3 MM VLBI (GMVA)

Clean PI map. Array: EEFKLMMNOOPPP
3345 at . 243 CHz 2010 Moy

(mas)

Relative Declination

Clean PI mep. Array: ESPPUFANOVPIBIKpKLG
5C343 at B6.254 GHz 2008 Noy 08

Positions of three innermost components:

Epoch | S1 (mas) S2 (mas) S3 (mas)
2005-10-14 0.0018 0.063 0.13
2008-05-08 0.0045 0.052 0.12
2010-05-07 0.014 0.045 0.091
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SIMULATIONS TO VERIFY INTERPRETATIONS

Shock-Shock interaction and how we would observe it
(MHD simulation for CTA 102):

[ e e R a RRRRRER 7
H ® core ! E
® recollimation shock Vobs:].5GHZ ER
e travelling shock E
35
® E
(] =4

0o°® ERe

o ousse 1B

000®”” 23

B =
° E
o® =2
oo® E
E 0 | E
1 ! 41
E o%. ) E|
oo b b b 3
0 5 10 15 20 25 30 35 40 45 50 55 60 1 0 -1 02-0100 01 02

tsource [Y1] relative RA [mas| a (1]

Fromm et al. (preliminary)
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SUMMARY

» GB 13104487 hints a direct connection between radio and 7-ray
emission.

> 3C 345 exhibits a complicated pattern in its y-ray light curve, which
can be disentangled using jet kinematics.

» When a feature observed in the radio jet of 3C345 crosses distinct
regions in the jet, then enhanced ~-ray emission is detected.

> In the case of 3C 345 we are able to spatially resolve the -ray
emission regions using 3mm VLBI!

What does this mean with respect to different ~y-ray production scenarios?
> -rays are produced at various locations in the jet, including up to
tens of pc from the central engine.

» ~-ray flares are not isolated events, they are connected to the
intrinsic jet structure.

» Evidence for both the EC, as well as the SSC process. With EC
dominating close to the central engine and SSC farther out in the
Compton-losses dominated regime of the radio jet.
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